
 

STRUCTURAL CALCULATIONS 
 
 

FOR 
 

 
KCHA PARK ROYAL APARTMENTS 

EXTERIOR IMPROVEMENTS 
18309 96TH AVE NE 

BOTHELL, WASHINGTON 
 
 
 

PREPARED BY 
PCS STRUCTURAL SOLUTIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 

AUGUST 16, 2021 
21-034 



Project: Job Number: 21-034

Sheet: of  Name: SLF

Originating Office: Seattle Date: 2/21/2021

DESIGN CRITERIA CHECKLIST

CODE: LOCATION:

VERTICAL DESIGN CRITERIA

DEAD LIVE PARTITION
15 PSF 25 PSF
60 PSF 100 PSF
580 LB

WIND DESIGN CRITERIA

BASIC WIND SPEED (V) = 110 MPH
RISK CATEGORY:

EXPOSURE CATEGORY:
DIRECTIONALITY FACTOR (Kd): 0.85 (Per ASCE 7-16 Table 26.6-1)

GUST EFFECT FACTOR (G): 0.85 (Per ASCE 7-16 Section 26.11)

TOPOGRAPHIC FACTOR (Kzt): 1.00 (Per ASCE 7-16 Section 26.8.2)

MEAN ROOF HEIGHT:
0 FT (See ASCE 7-16 Section 26.9)

ENCLOSURE CLASSIFICATION: (See ASCE 7-16 Secion 26.2 & Table 26.13-1)

ROOF TYPE: (See ASCE 7-16 Figure 27.3-1)

ROOF SLOPE (__:12): 4.00:12
 (degrees): 18.43

SEISMIC DESIGN CRITERIA

RISK CATEGORY:
SITE CLASS:

IMPORTANCE FACTOR (IE): 1

STRUCTURAL SYSTEM (R): 6.5
OVERSTRENGTH FACTOR (o): 2.0

INFORMATION BELOW FROM "EARTHQUAKE SPECTRAL RESPONSE ACCELERATION MAPS" PER USGS
LATITUDE: 47.761 SS = 1.275 Fa = 1.200

LONGITUDE: -122.212 S1 = 0.448 Fv = 1.800

DEFLECTION CRITERIA

FLOOR (LIVE): L/ ROOF (LIVE): L/
FLOOR (TOTAL): L/ ROOF (TOTAL): L/

WALLS: L/ SPECIAL: L/

SOIL DESIGN CRITERIA

REPORT: no

BEARING: 1500 PSF
ACTIVE: N/A MINIMUM FOOTING DIMENSIONS:

PASSIVE: 250 PCF
COEFFICIENT OF CONTINUOUS:

FRICTION: 0.35 SPREAD:
FROST DEPTH:

PILE TYPE: NONE
VERTICAL CAPACITY : N/A LATERAL CAPACITY: N/A

UPLIFT CAPACITY: N/A SIZE: N/A

(Per ASCE 7-16 Table 12.2-1)

(Per ASCE 7-16 Sec. 26.5.1, Fig. 26.5-1A; 1B; 1C & 1D, or as required by Bld'g Dept.)

(Per ASCE 7-16 Table 1.5-1 & IBC Table 1604.5)

(Per ACSE 7-16 Section 26.7.3)

BOTHELL, WA

CONCENTRATED

(2) * 300
2000 #

ROOF:

KCHA- Park Royal

IBC 2018, ASCE 7-16

CORRIDORS/STAIRS:
LADDER

ELEVATION:

(See ASCE 7-16 Section 26.2 - Definitions)

(Per ASCE 7-16 Table 1.5-1 & IBC Table 1604.5)

(Per ASCE 7-16 Table 12.2-1)

VALUES ASSUMED

1'-6"

(Per ASCE 7-16 Table 1.5-2)

(Per IBC Section 1613.2.2, Assumed as "D" or per Geotech.)

N/A
1'-6"

(Enter vertical rise in 12 horizontal units)

Design Criteria - IBC2015 - Revised 02/04/16 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Overall (Input))



Project: Job Number: 21-034

Sheet:      of  Name: SLF

Originating Office: Seattle Date: 02/21/21

DESIGN CRITERIA - WIND

BASIC WIND SPEED (V): 110 MPH MEAN ROOF HEIGHT: 30 FT
RISK CATEGORY: II GROUND ELEVATION FACTOR (Ke): 1.00

EXPOSURE CATEGORY: B ENCLOSURE CLASSIFICATION: Enclosed 
DIRECTIONALITY FACTOR (Kd): 0.85 ROOF TYPE: Gable

GUST EFFECT FACTOR (G): 0.85 ROOF SLOPE (__:12): 4.0:12
TOPOGRAPHIC FACTOR (Kzt): 1.00  (degrees): 18.43

L/B:
0-1
2
≥4

Wind Direction: h/L:

≤0.25
0.50
≥1.0

1 2e 2n 2r 3e 3r
10 SF -40.2 -40.2 -58.6 -58.6 -58.6 -69.7
20 SF -40.2 -40.2 -50.7 -50.7 -50.7 -59.7
50 SF -24.4 -24.4 -40.2 -40.2 -40.2 -46.5
100 SF -16.0 -16.0 -32.2 -32.2 -32.2 -36.5

4 5 4 5 1 2e 2n 2r 3e 3r
10 SF 21.7 21.7 -23.6 -29.1 -49.4 -49.4 -67.8 -67.8 -78.9 -89.9
20 SF 20.8 20.8 -22.6 -27.2 -49.4 -49.4 -61.9 -61.9 -68.6 -76.6
50 SF 19.5 19.5 -21.3 -24.6 -38.9 -38.9 -54.0 -54.0 -54.9 -59.0
100 SF 18.5 18.5 -20.3 -22.6 -31.0 -31.0 -48.0 -48.0 -44.6 -45.7
500 SF 16.2 16.2 -18.1 -18.1 -31.0 -31.0 -40.2 -40.2 -31.0 -45.7

ASCE 7-16 30.2.2: Minimum Design Wind Loads: The design wind pressure for C&C of buildings shall not be less than a net pressure of 16 
PSF acting in either direction normal to the surface.

ASCE 7-16 27.1.5: Minimum Design Wind Loads: The wind load used for design of the MWFRS shall not be less than 16 PSF multiplied by 
the wall area of the building, and 8 PSF multiplied by the roof area of the building projected on a vertical plane normal to the assumed wind 

direction. Wall and roof loads shall be applied simultaneously.

WALL ZONES

≥1.0

ALL ZONES

POSITIVE PRESSURES

ROOF OVERHANG ZONES
POSITIVE PRESSURES

ASCE 7-16 CHAPTER 27: WIND LOADS ON BUILDINGS: MWFRS (DIRECTIONAL PROCEDURE)
PART 1: ENCLOSED AND PARTIALLY ENCLOSED BUILDINGS OF ALL HEIGHTS

HORIZONTAL WALL PRESSURES (Figure 27.3-1)

Leeward wall
-7.8

Windward wall

12.5

Internal Pressures (±qi*(GCpi))

ASCE 7-16 CHAPTER 30: WIND LOADS: COMPONENTS AND CLADDING
PART 1: LOW-RISE BUILDINGS (h≤60 ft)

Effective Wind 
Area

16.0
16.0
16.0
16.0

NEGATIVE PRESSURES

h/L:

≤0.5

ZONE

WALL SURFACES & ROOF OVERHANGS

ROOF SURFACES

Effective Wind 
Area

Horizontal Distance from 
Windward Edge

Normal to Ridge for 
θ < 10° and Parallel 
to Ridge for All θ 3.3

-2.8

NEGATIVE PRESSURES NEGATIVE PRESSURES

KCHA- Park Royal

-4.7
-3.1

Sidewall

-11.0

All walls

3.3

NOTE: qz and qi have conservatively been taken equal to qh.

Leeward

-8.9
-8.9
-9.4

External Pressures (q*(GCp)): 

ROOF PRESSURES (Figure 27.3-1)

Normal to Ridge for 
θ ≥ 10°

Windward (Negative)Windward (Positive)

External Pressures (q*(GCp)):

2.2
-0.9
-2.8

-5.7
-7.7

-12.4

-7.8
-4.7

-20.4
-11.0

Internal Pressures (±qi*(GCpi))

3.3

All Roofs

h to 2h

Internal Pressures (±qi*(GCpi))
All Roofs

˃2h

-2.8
0 to h/2
˃h/2

-14.10 to h
Positive Pressure Negative Pressure

External Pressures (q*(GCp)):

Design Criteria - IBC2015 - Revised 04/09/18 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Wind)



Project: Job Number: 21-034

Sheet: of  Name: SLF

Originating Office: Seattle Date: 02/21/21

DESIGN CRITERIA - WIND

KCHA- Park Royal

FIGURE 27.3-8: Main Wind Force Resisting System, Part 1 (All Heights): Design Wind Load Cases per ASCE 7-16

Design Criteria - IBC2015 - Revised 02/04/16 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Wind MWFRS Figure )



Project: Job Number: 21-034

Sheet: of  Name: SLF

Originating Office: Seattle Date: 02/21/21

DESIGN CRITERIA - WIND

KCHA- Park Royal

FIGURE 27.3-1 Main Wind Force Resisting System, Part 1 (All Heights): External Pressure Coefficients, Cp, for Enclosed and 
Partially Enclosed Buildings - Walls and Roofs per ASCE 7-16

Design Criteria - IBC2015 - Revised 02/04/16 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Wind Ext. Pressure Coefficients)



Project: Job Number: 21-034

Sheet: of  Name: SLF

Originating Office: Seattle Date: 02/21/21

DESIGN CRITERIA - WIND

KCHA- Park Royal

FIGURE 30.3-1: Components and Cladding [h ≤ 60 ft]: External Pressure Coefficients, (GCp), for Enclosed and Partially 
Enclosed Buildings - Walls

Design Criteria - IBC2015 - Revised 02/04/16 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Wind C&C - Walls)



Project: Job Number: 21-034

Sheet: of  Name: SLF

Originating Office: Seattle Date: 02/21/21

DESIGN CRITERIA - SEISMIC

ASCE 7-16 SECTION 12.8 - EQUIVALENT LATERAL FORCE PROCEDURE

OCCUPANCY CATEGORY: I & II LATITUDE: 47.761
SITE CLASS: D LONGITUDE: -122.212

IMPORTANCE FACTOR (IE): 1 SS = 1.275

STRUCTURAL SYSTEM (R): 6.5 S1 = 0.448

OVERSTRENGTH FACTOR (o): 2 Fa = 1.200

Fv = 1.800

ASCE 7-16 SECTION 11.4 SEISMIC GROUND MOTION VALUES

Section 11.4.4 - Coefficients and Risk-Targeted Maximum Considered Earthquake (MCER) Spectral Response Acceleration Parameters
SMS = Fa*SS = 1.530 SM1 = Fv*S1 = 0.806

Section 11.4.5 - Design Spectral Response Acceleration Parameters
SDS = 2/3*SMS = 1.020 SD1 = 2/3*SM1 = 0.538

ASCE 7-16 SECTION 11.6 - SEISMIC DESIGN CATEGORY - SECTION 12.8.2 - PERIOD DETERMINATION

I & II III IV
< 0.167g A A A
< 0.33g B B C
< 0.50g C C D

>= 0.50g D D D
D

I & II III IV
< 0.067g A A A PERIOD DETERMINATION:

< 0.133g B B C Ct = 0.02

< 0.20g C C D hn = 30 FT

>= 0.20g D D D x = 0.75

D Ta = Ct*hn
x = 0.256

ASCE 7-16 SECTION 12.8.1.1 - SEISMIC RESPONSE COEFFICIENT

GENERAL EQUATION: CS = SDS/(R/I) = 0.157 <--CONTROLS EQ. 12.8-2

MAXIMUM: CS = 1.5*SD1/(T*(R/I)) = 0.484 EQ. 12.8-3

MINIMUM: CS = 0.044*SDS*I > 0.01 = 0.045 EQ. 12.8-5

For structures located where S1 > 0.6g
CS = 0.5*S1/(R/I) = 0.000 EQ. 12.8-6

ASCE 7-10 SECTION 12.8.1 - SEISMIC BASE SHEAR

V = CS*W = 0.157*W

Each building and structure shall 
be assigned to the most severe 
Seismic Design Category in 

accordance with Table 11.6-1 or 
Table 11.6-2, irrespective of the 

fundamental period of vibration of 
the structure.

RISK CATEGORY:

RISK CATEGORY:

W = the total dead load and applicable portion of other loads as 
indicated in Section 12.7.2

KCHA- Park Royal

ASCE 7-16 TABLE 11.6-2

SEISMIC DESIGN CATEGORY BASED ON SD1

ASCE 7-16 TABLE 11.6-1

SEISMIC DESIGN CATEGORY BASED ON SDS

Design Criteria - IBC2015 - Revised 02/04/16 21034 PCS Design Criteria - IBC 2018 12-31-20 Update(Earthquake)
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Project:   Job No:  

Subject:    Sheet   Name:  

Originating Office:  F Seattle    F Tacoma    F Portland Date:  

Seattle
Tacoma
Portland

1011 Western Avenue, Suite 810  |  Seattle, WA 98104  |  206.292.5076
1250 Pacific Avenue, Suite 701  |  Tacoma, WA 98402  |  253.383.2797
101 SW Main Street, Suite 280  |  Portland, OR 97204  |  503.232.3746

www.pcs-structural.com

KCHA PARK ROYAL 21-034

HP

✗ 1126121

WALKWAY

← (E) BRG WALL

5'

12.3 '

CONC . MISC

☐⇐ 65*+5"" >°"4--10014=1

• EDGE CHANNEL TYP,

f I I W=✗OP*D-1100*1=(+251×-1-5) 5%2--1751×7>+25012*2+127.5*+5

✗ ✗ → ( 6×13 CDCRB-0-813,0<=0-258%-11572,005-0.438 "-11337)
✗ 12-3 ' T

D -4.08k

2=1. 54k

5=0-38
"

• COL TYP .

17=4-0847+1-54" L-10-38×57×2=2.161'D-13-08%+0-76k

- APPLIED TO COL EDGE

- HT -40 '

→ 1-1554×4×114, CDCR#E- 0-125)
SPREAD ETG =

=/-87
'

→ 2×2
'

SPREAD FTG
,

←ASSUMED 50k BRG

COL W/ ZLULS (ORIGINATING FROM BASEMENT LUL)
P

P 9 ' → 1-454×4×114
,

( FROM ENERCALC , DCR =0.18)
ATB

101
SPREAD -tTG=2¥¥%- 6.965-1-721×41 SPREAD FTG

,



Project:   Job No:  

Subject:    Sheet   Name:  

Originating Office:  F Seattle    F Tacoma    F Portland Date:  

Seattle
Tacoma
Portland

1011 Western Avenue, Suite 810  |  Seattle, WA 98104  |  206.292.5076
1250 Pacific Avenue, Suite 701  |  Tacoma, WA 98402  |  253.383.2797
101 SW Main Street, Suite 280  |  Portland, OR 97204  |  503.232.3746

www.pcs-structural.com

KCHA PARK ROYAL 21-034

HP

✗ 1126121

WALKWAY
CONC . MISC

← (E) BRG WALL ☐(= 651>5++517--1--701>*

5'
(⇐ IOOPSF

12.3 '

• CONC
.
DECK

- USE MTL DECK AS FORMWORK TO POUR AND DESIGN CONC- SECTION AS ONE-WAY SLAB
2
"

PER Acl 318-140-17 .

w= HOPED-110075+2+25%1=57×1 '

Mu=[h2(701>"=)-11-61100%-735178=763#⇒ PER ET

g- , ¢Y⇒=Y}É¥2=69.2"'→pmw=-0033
4-5"-314"COVER-114" BART3.5"

→ As __fdb= -0033112×3.57=0-14 int ⇒#4@ 12"O-C .

a=¥#=°?I¥%=o-33"
c= = 0-39 "

,
E.+
=D C-0037--0-0288>0-005 →TENSION CONTROL

0Mn=0Asfy(d-E) = -9C-20,1541601" ') (3.5"- -33") = 34.24kt" __2.85k¥>Mn

PER Acl 318-14 § -17-3,1
.
1.
,
MIN THICKNESS__ 1/20=3"

PER Acl 318-14 § -17 -6.1.1
,
ltsmii -0018 Ag

PER Acl § 25.2
,
5min

-_ 4dg

Smay
= min <

3h
18 "

⇒ 4112" CONC . W/ #4@ 12
"
O-C - E -W

.

( SEE ENERCALC FOR DEFLECTION CALC)

• (E) BRG WALL

- NEW WALKWAY STRUCTURE LAYOUT IS SIMILAR TO EXISTING WALKWAY STRUCTURE SO

THE WALKWAY LOADING ON THE (E) BEARING WALL IS THE SAME
. THEREFORE , EXISTING

BEARING WALL STRUCTURE IS SUFFICIENT TO SUPPORT THE NEW WALKWAY
.



Project:   Job No:  

Subject:    Sheet   Name:  

Originating Office:  F Seattle    F Tacoma    F Portland Date:  

Seattle
Tacoma
Portland

1011 Western Avenue, Suite 810  |  Seattle, WA 98104  |  206.292.5076
1250 Pacific Avenue, Suite 701  |  Tacoma, WA 98402  |  253.383.2797
101 SW Main Street, Suite 280  |  Portland, OR 97204  |  503.232.3746

www.pcs-structural.com

KCHA PARK ROYAL 21-034

HP

✗ 1126121

WALKWAY
CONC . MISC

← (E) BRG WALL ☐(= fg- Pst + 5esT-= TOPH

5'
(⇐ IOOPSF

12.3 '

• HAND RAIL

5017=1×4-251--213#
OR 200#

3.5
'

Mu-4.61213#✗3-51--1190*-1=-1--14,2%-10
→ 1-1552×1112×3116 10145-1.95*1=0

.
K .)

A
POST TO BASE PLWECD

c/T=¥n = 9.52k

WELD Dreqd= ?ja?s"✗2=2.3
→ 114" FILLET WELD ALL AROUND

• STAIR FRAMING

TREAD = 14517=1×2%2--24# → DL=3 PSF

w = (30 D -1100L) 442=60%77+20017-+17
A

17=0-495
"

16.5, → (12✗20.7 (DCR= 0-205, 0<=0-09
"=L/2210

, 05-0-116
'1=41701)

2=1-65k

" ¥0k BKG AREA REQ'D = (_4%¥Y¥ = 1.435+-21 ' THICKER SLAB



Project:   Job No:  

Subject:    Sheet   Name:  

Originating Office:  F Seattle    F Tacoma    F Portland Date:  

Seattle
Tacoma
Portland

1011 Western Avenue, Suite 810  |  Seattle, WA 98104  |  206.292.5076
1250 Pacific Avenue, Suite 701  |  Tacoma, WA 98402  |  253.383.2797
101 SW Main Street, Suite 280  |  Portland, OR 97204  |  503.232.3746

www.pcs-structural.com

KCHA PARK ROYAL 21-034

HP

✗ 1126121

WALKWAY - LATERAL
CONC . MISC

← (E) BRG WALL ☐(= fg- Pst + g- est= TOP"

5'
(⇐ IOOPSF

12.3 '

• WALKWAY SEISMIC LATERAL LOAD TRANSFERS TO BLDG EXISTING WOOD SHEAR WALLS .

THE OVERAL SEISMIC WEIGHT OF WALKWAY STRUCTURE DOES NOT CHANGE FROM (E) STRUCTURE .

THUS , EXISTING LATERAL FORCE RESISTING WOOD SHEARWALLS ARE SUFFICIENT FOR NEW

WALKWAY STRUCTURE .

• COLLECTOR TO BLDG

PER ASCE 7-16 § 12110.2-1 COLLECTOR ELEMENTS @ SEISMIC DESIGN CRITERIA =CiDiEF

EXCEPTION ? DIAPHRAGM FORCE CAN BE USED AS COLLECTOR FORCE IN WOOD LIGHT- FRAME SHEAR

WALL STRUCTURES.

- USE MAX DIAPH FORCE EQN (1210-3) TO CALCULATE COLLECTOR FORCE FOR SIMPLICITY

& CONSERVATIVE APPROACH .

Fpx= 0-45>sIeWpx
= 0,411.02711-0)Wp×= 0-408Wpx

w = •4081701>* ✗57--1431>4 → TRY COLLECTOR @ 61-0 " O- C .
(E) DIAPHRAGM

[
WALKWAY

I conc
. DECK Pcocc = 858

#
@ 610-C.

W/ EDGE CHANNEL

✗-7=601# (A) D)
←

(E) 2×10 JST
→ HTT4 OR Hpuz

@ 16"O-C .

(E) FLRDIAPHI 314" RW.
SHTG

- ASSUME 19132 SHT'G UNBLOCKED W/ tod@ 6 "O-C AT EDGES

Va= 43017=1 ⇐ 2151
>⇐(Afp)

→ REQ'D DIA ENGH = 601*121517=1--2-8 '

⇒ STRAP 3 '
W/ BLOCK'G BTWN E) JST.



Steel Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Edge channel
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Engineer: HP
Project ID: 21-034

Printed: 10 AUG 2021,  3:27PM

Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Load Resistance Factor Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added

Uniform Load :  D = 0.070,  L = 0.10,  S = 0.0250 ksf,  Tributary Width = 2.50 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.813 : 1

Load Combination +1.20D+1.60L+0.50S+1.60H

Span # where maximum occurs Span # 1
Location of maximum on span 6.150ft

3.944 k
Mn * Phi : Allowable 14.916 k-ft Vn * Phi : Allowable

C6x13Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+1.60L+0.50S+1.60H
50.972 k

Section used for this span C6x13
Mu : Applied

Maximum Shear Stress Ratio = 0.077 : 1

0.000 ft

12.127 k-ft Vu : Applied

0 <360
337

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.258 in 572Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.438 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length
+1.40D+1.60H

Dsgn. L =   12.30 ft 1 0.311 0.030 4.63 4.63 16.57 14.92 1.14 1.00 1.51 56.64 50.97
+1.20D+0.50Lr+1.60L+1.60H

Dsgn. L =   12.30 ft 1 0.773 0.074 11.54 11.54 16.57 14.92 1.14 1.00 3.75 56.64 50.97
+1.20D+1.60L+0.50S+1.60H

Dsgn. L =   12.30 ft 1 0.813 0.077 12.13 12.13 16.57 14.92 1.14 1.00 3.94 56.64 50.97
+1.20D+1.60Lr+L+1.60H

Dsgn. L =   12.30 ft 1 0.583 0.056 8.70 8.70 16.57 14.92 1.14 1.00 2.83 56.64 50.97
+1.20D+1.60Lr+0.50W+1.60H

Dsgn. L =   12.30 ft 1 0.266 0.025 3.97 3.97 16.57 14.92 1.14 1.00 1.29 56.64 50.97
+1.20D+L+1.60S+1.60H

Dsgn. L =   12.30 ft 1 0.710 0.068 10.59 10.59 16.57 14.92 1.14 1.00 3.44 56.64 50.97
+1.20D+1.60S+0.50W+1.60H

Dsgn. L =   12.30 ft 1 0.393 0.037 5.86 5.86 16.57 14.92 1.14 1.00 1.91 56.64 50.97
+1.20D+0.50Lr+L+W+1.60H

Dsgn. L =   12.30 ft 1 0.583 0.056 8.70 8.70 16.57 14.92 1.14 1.00 2.83 56.64 50.97
+1.20D+L+0.50S+W+1.60H

Dsgn. L =   12.30 ft 1 0.623 0.059 9.29 9.29 16.57 14.92 1.14 1.00 3.02 56.64 50.97
+0.90D+W+1.60H

Dsgn. L =   12.30 ft 1 0.200 0.019 2.98 2.98 16.57 14.92 1.14 1.00 0.97 56.64 50.97
+1.20D+L+0.20S+E+1.60H

Dsgn. L =   12.30 ft 1 0.599 0.057 8.94 8.94 16.57 14.92 1.14 1.00 2.91 56.64 50.97
+0.90D+E+0.90H

Dsgn. L =   12.30 ft 1 0.200 0.019 2.98 2.98 16.57 14.92 1.14 1.00 0.97 56.64 50.97



Steel Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Edge channel
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.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+L+H 1 0.4383 6.185 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 2.614 2.614
Overall MINimum 0.384 0.384
+D+H 1.076 1.076
+D+L+H 2.614 2.614
+D+Lr+H 1.076 1.076
+D+S+H 1.461 1.461
+D+0.750Lr+0.750L+H 2.229 2.229
+D+0.750L+0.750S+H 2.518 2.518
+D+0.60W+H 1.076 1.076
+D+0.750Lr+0.750L+0.450W+H 2.229 2.229
+D+0.750L+0.750S+0.450W+H 2.518 2.518
+0.60D+0.60W+0.60H 0.646 0.646
+D+0.70E+0.60H 1.076 1.076
+D+0.750L+0.750S+0.5250E+H 2.518 2.518
+0.60D+0.70E+H 0.646 0.646
D Only 1.076 1.076
L Only 1.538 1.538
S Only 0.384 0.384
H Only



Steel Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Edge channel-Landing
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Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Load Resistance Factor Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added

Uniform Load :  D = 0.070,  L = 0.10,  S = 0.0250 ksf,  Tributary Width = 2.50 ft

Point Load :  D = 0.50,  L = 1.650 k @ 4.0 ft

Point Load :  D = 0.50,  L = 1.650 k @ 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.280 : 1

Load Combination +1.20D+1.60L+0.50S+1.60H

Span # where maximum occurs Span # 1
Location of maximum on span 2.500ft

4.843 k
Mn * Phi : Allowable 18.715 k-ft Vn * Phi : Allowable

C6x13Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+1.60L+0.50S+1.60H
50.972 k

Section used for this span C6x13
Mu : Applied

Maximum Shear Stress Ratio = 0.095 : 1

0.000 ft

5.244 k-ft Vu : Applied

0 <360
1766

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.024 in 2,507Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.034 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length
+1.40D+1.60H

Dsgn. L =    5.00 ft 1 0.077 0.026 1.47 1.47 21.17 19.05 1.07 1.00 1.31 56.64 50.97
+1.20D+0.50Lr+1.60L+1.60H

Dsgn. L =    5.00 ft 1 0.275 0.093 5.15 5.15 20.77 18.70 1.05 1.00 4.77 56.64 50.97
+1.20D+1.60L+0.50S+1.60H

Dsgn. L =    5.00 ft 1 0.280 0.095 5.24 5.24 20.79 18.71 1.05 1.00 4.84 56.64 50.97
+1.20D+1.60Lr+L+1.60H

Dsgn. L =    5.00 ft 1 0.197 0.067 3.69 3.69 20.81 18.73 1.05 1.00 3.40 56.64 50.97
+1.20D+1.60Lr+0.50W+1.60H

Dsgn. L =    5.00 ft 1 0.066 0.022 1.26 1.26 21.17 19.05 1.07 1.00 1.13 56.64 50.97
+1.20D+L+1.60S+1.60H

Dsgn. L =    5.00 ft 1 0.212 0.072 4.00 4.00 20.93 18.84 1.06 1.00 3.65 56.64 50.97
+1.20D+1.60S+0.50W+1.60H

Dsgn. L =    5.00 ft 1 0.081 0.027 1.57 1.57 21.43 19.29 1.08 1.00 1.38 56.64 50.97
+1.20D+0.50Lr+L+W+1.60H

Dsgn. L =    5.00 ft 1 0.197 0.067 3.69 3.69 20.81 18.73 1.05 1.00 3.40 56.64 50.97
+1.20D+L+0.50S+W+1.60H

Dsgn. L =    5.00 ft 1 0.202 0.068 3.79 3.79 20.85 18.77 1.05 1.00 3.48 56.64 50.97



Steel Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Edge channel-Landing
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Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length
+0.90D+W+1.60H

Dsgn. L =    5.00 ft 1 0.049 0.017 0.94 0.94 21.17 19.05 1.07 1.00 0.84 56.64 50.97
+1.20D+L+0.20S+E+1.60H

Dsgn. L =    5.00 ft 1 0.199 0.067 3.73 3.73 20.83 18.75 1.05 1.00 3.43 56.64 50.97
+0.90D+E+0.90H

Dsgn. L =    5.00 ft 1 0.049 0.017 0.94 0.94 21.17 19.05 1.07 1.00 0.84 56.64 50.97
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+L+H 1 0.0340 2.514 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 3.213 3.213
Overall MINimum 0.156 0.156
+D+H 0.938 0.938
+D+L+H 3.213 3.213
+D+Lr+H 0.938 0.938
+D+S+H 1.094 1.094
+D+0.750Lr+0.750L+H 2.644 2.644
+D+0.750L+0.750S+H 2.761 2.761
+D+0.60W+H 0.938 0.938
+D+0.750Lr+0.750L+0.450W+H 2.644 2.644
+D+0.750L+0.750S+0.450W+H 2.761 2.761
+0.60D+0.60W+0.60H 0.563 0.563
+D+0.70E+0.60H 0.938 0.938
+D+0.750L+0.750S+0.5250E+H 2.761 2.761
+0.60D+0.70E+H 0.563 0.563
D Only 0.938 0.938
L Only 2.275 2.275
S Only 0.156 0.156
H Only



Steel Column
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Col
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Project Descr:

.Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

10Overall Column Height

ft

Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : HSS4x4x1/4

46.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K = 1.0

Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 122.10 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 10.0 ft, Yecc = 2.0 in, D = 2.160, L = 3.080, S = 0.760 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.1247

Location of max.above base 9.933 ft

8.047 k
91.738 k
-1.308 k-ft

Load Combination +1.20D+1.60L+0.50S+1.60H

Load Combination +1.20D+1.60L+0.50S+1.60H

16.181 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.1317 k

0.004135 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

16.181 k-ft
0.0 k-ft

Maximum Load Reactions . .

(see tab for all)

Top along X-X k
Bottom along X-X k
Top along Y-Y k
Bottom along Y-Y k

Maximum Load Deflections . . .
Along Y-Y in at ft above base

for load combination :

Along X-X in at ft above base
for load combination :

31.842
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
.

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

.Steel Section Properties  : HSS4x4x1/4



Steel Column
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Col
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Steel Section Properties  : HSS4x4x1/4

R xx =

1.520

in

Depth = 4.000 in

R yy =

1.520

in

J = 12.800 in^4

Width = 4.000 in
Wall Thick

=
0.250 in Zx = 4.690 in^3

Area
=

3.370 in^2
Weight = 12.210 plf

I xx = 7.80 in^4
S xx = 3.90 in^3Design Thick = 0.233 in

I yy = 7.800 in^4 C = 6.560 in^3
S yy = 3.900 in^3

Ycg = 0.000 in

Sketches



Steel Column
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Col w/ 2 lvls
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Project Descr:

.Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

19Overall Column Height

ft

Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : HSS4x4x1/4

46.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K = 1.0

Unbraced Length for buckling ABOUT X-X Axis  = 10 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 231.990 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 19.0 ft, Yecc = 2.0 in, D = 2.160, L = 3.080, S = 0.760 k
Axial Load at 19.0 ft, Yecc = 2.0 in, D = 2.160, L = 3.080, S = 0.760 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.2493

Location of max.above base 18.872 ft

16.078 k
91.738 k
-2.616 k-ft

Load Combination +1.20D+1.60L+0.50S+1.60H

Load Combination +1.20D+1.60L+0.50S+1.60H

16.181 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.1386 k

0.004353 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

16.181 k-ft
0.0 k-ft

Maximum Load Reactions . .

(see tab for all)

Top along X-X k
Bottom along X-X k
Top along Y-Y k
Bottom along Y-Y k

Maximum Load Deflections . . .
Along Y-Y in at ft above base

for load combination :

Along X-X in at ft above base
for load combination :

31.842
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
.

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

.Steel Section Properties  : HSS4x4x1/4



Steel Column
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Col w/ 2 lvls
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Steel Section Properties  : HSS4x4x1/4

R xx =

1.520

in

Depth = 4.000 in

R yy =

1.520

in

J = 12.800 in^4

Width = 4.000 in
Wall Thick

=
0.250 in Zx = 4.690 in^3

Area
=

3.370 in^2
Weight = 12.210 plf

I xx = 7.80 in^4
S xx = 3.90 in^3Design Thick = 0.233 in

I yy = 7.800 in^4 C = 6.560 in^3
S yy = 3.900 in^3

Ycg = 0.000 in

Sketches



Concrete Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327

DESCRIPTION: Walkway Concrete Deck
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CODE REFERENCES
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

2.50
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
2

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 375.0
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #
Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 12.0 in,  Height = 4.50 in
Span #1 Reinforcing....

1-#4 at 1.50 in from Bottom, from 0.0 to 5.0 ft in this span
.

Load for Span Number 1
Uniform Load :  D = 0.070,  L = 0.10,  S = 0.0250 ksf,  Tributary Width = 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.322 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 2.505 ft

Mn * Phi : Allowable 2.488 k-ft

Typical SectionSection used for this span
Mu : Applied 0.8016 k-ft

Maximum Deflection

0 <360.0
7142

Ratio = 0 <180.0

Max Downward Transient Deflection 0.005 in 12142Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.008 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

.
Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1

Overall MAXimum 0.425 0.425
Overall MINimum 0.062 0.062
+D+H 0.175 0.175
+D+L+H 0.425 0.425
+D+Lr+H 0.175 0.175
+D+S+H 0.237 0.237
+D+0.750Lr+0.750L+H 0.362 0.362
+D+0.750L+0.750S+H 0.409 0.409
+D+0.60W+H 0.175 0.175
+D+0.750Lr+0.750L+0.450W+H 0.362 0.362
+D+0.750L+0.750S+0.450W+H 0.409 0.409
+0.60D+0.60W+0.60H 0.105 0.105
+D+0.70E+0.60H 0.175 0.175
+D+0.750L+0.750S+0.5250E+H 0.409 0.409



Concrete Beam
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+0.60D+0.70E+H 0.105 0.105
D Only 0.175 0.175
L Only 0.250 0.250
S Only 0.062 0.062
H Only

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 0.00 3.00 0.64 0.64 0.00 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.05 3.00 0.63 0.63 0.03 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.11 3.00 0.61 0.61 0.07 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.16 3.00 0.60 0.60 0.10 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.22 3.00 0.59 0.59 0.13 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.27 3.00 0.57 0.57 0.17 0.86 2.89 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.33 3.00 0.56 0.56 0.20 0.71 2.83 Vu < PhiVc/2 Not Reqd 9.6.3 2.8 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.38 3.00 0.54 0.54 0.23 0.60 2.79 Vu < PhiVc/2 Not Reqd 9.6.3 2.8 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.44 3.00 0.53 0.53 0.26 0.52 2.76 Vu < PhiVc/2 Not Reqd 9.6.3 2.8 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.49 3.00 0.52 0.52 0.28 0.45 2.73 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.55 3.00 0.50 0.50 0.31 0.40 2.72 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.60 3.00 0.49 0.49 0.34 0.36 2.70 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.66 3.00 0.47 0.47 0.37 0.32 2.69 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.71 3.00 0.46 0.46 0.39 0.29 2.68 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.77 3.00 0.45 0.45 0.42 0.27 2.67 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.82 3.00 0.43 0.43 0.44 0.25 2.66 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.87 3.00 0.42 0.42 0.46 0.23 2.65 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.93 3.00 0.40 0.40 0.49 0.21 2.64 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.98 3.00 0.39 0.39 0.51 0.19 2.64 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.04 3.00 0.37 0.37 0.53 0.18 2.63 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.09 3.00 0.36 0.36 0.55 0.16 2.63 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.15 3.00 0.35 0.35 0.57 0.15 2.62 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.20 3.00 0.33 0.33 0.59 0.14 2.62 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.26 3.00 0.32 0.32 0.60 0.13 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.31 3.00 0.30 0.30 0.62 0.12 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.37 3.00 0.29 0.29 0.64 0.11 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.42 3.00 0.28 0.28 0.65 0.11 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.48 3.00 0.26 0.26 0.67 0.10 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.53 3.00 0.25 0.25 0.68 0.09 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.58 3.00 0.23 0.23 0.69 0.08 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.64 3.00 0.22 0.22 0.71 0.08 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.69 3.00 0.21 0.21 0.72 0.07 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.75 3.00 0.19 0.19 0.73 0.07 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.80 3.00 0.18 0.18 0.74 0.06 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.86 3.00 0.16 0.16 0.75 0.05 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.91 3.00 0.15 0.15 0.76 0.05 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.97 3.00 0.14 0.14 0.77 0.04 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.02 3.00 0.12 0.12 0.77 0.04 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.08 3.00 0.11 0.11 0.78 0.03 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.13 3.00 0.09 0.09 0.78 0.03 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.19 3.00 0.08 0.08 0.79 0.03 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.24 3.00 0.07 0.07 0.79 0.02 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.30 3.00 0.05 0.05 0.80 0.02 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.35 3.00 0.04 0.04 0.80 0.01 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.40 3.00 0.02 0.02 0.80 0.01 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.46 3.00 0.01 0.01 0.80 0.00 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.51 3.00 -0.00 0.00 0.80 0.00 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0



Concrete Beam
PCS STRUCTURAL SOLUTIONSLic. # : KW-06002327
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Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 2.57 3.00 -0.02 0.02 0.80 0.01 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.62 3.00 -0.03 0.03 0.80 0.01 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.68 3.00 -0.05 0.05 0.80 0.01 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.73 3.00 -0.06 0.06 0.79 0.02 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.79 3.00 -0.07 0.07 0.79 0.02 2.57 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.84 3.00 -0.09 0.09 0.79 0.03 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.90 3.00 -0.10 0.10 0.78 0.03 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.95 3.00 -0.12 0.12 0.78 0.04 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.01 3.00 -0.13 0.13 0.77 0.04 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.06 3.00 -0.14 0.14 0.76 0.05 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.11 3.00 -0.16 0.16 0.75 0.05 2.58 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.17 3.00 -0.17 0.17 0.74 0.06 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.22 3.00 -0.19 0.19 0.73 0.06 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.28 3.00 -0.20 0.20 0.72 0.07 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.33 3.00 -0.21 0.21 0.71 0.07 2.59 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.39 3.00 -0.23 0.23 0.70 0.08 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.44 3.00 -0.24 0.24 0.69 0.09 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.50 3.00 -0.26 0.26 0.67 0.09 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.55 3.00 -0.27 0.27 0.66 0.10 2.60 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.61 3.00 -0.28 0.28 0.64 0.11 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.66 3.00 -0.30 0.30 0.63 0.12 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.72 3.00 -0.31 0.31 0.61 0.13 2.61 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.77 3.00 -0.33 0.33 0.59 0.14 2.62 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.83 3.00 -0.34 0.34 0.58 0.15 2.62 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.88 3.00 -0.35 0.35 0.56 0.16 2.62 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.93 3.00 -0.37 0.37 0.54 0.17 2.63 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.99 3.00 -0.38 0.38 0.52 0.18 2.63 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.04 3.00 -0.40 0.40 0.50 0.20 2.64 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.10 3.00 -0.41 0.41 0.47 0.22 2.65 Vu < PhiVc/2 Not Reqd 9.6.3 2.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.15 3.00 -0.42 0.42 0.45 0.23 2.65 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.21 3.00 -0.44 0.44 0.43 0.26 2.66 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.26 3.00 -0.45 0.45 0.40 0.28 2.67 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.32 3.00 -0.47 0.47 0.38 0.31 2.68 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.37 3.00 -0.48 0.48 0.35 0.34 2.69 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.43 3.00 -0.49 0.49 0.33 0.38 2.71 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.48 3.00 -0.51 0.51 0.30 0.43 2.72 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.54 3.00 -0.52 0.52 0.27 0.48 2.75 Vu < PhiVc/2 Not Reqd 9.6.3 2.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.59 3.00 -0.54 0.54 0.24 0.56 2.77 Vu < PhiVc/2 Not Reqd 9.6.3 2.8 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.64 3.00 -0.55 0.55 0.21 0.65 2.81 Vu < PhiVc/2 Not Reqd 9.6.3 2.8 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.70 3.00 -0.56 0.56 0.18 0.78 2.86 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.75 3.00 -0.58 0.58 0.15 0.96 2.93 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.81 3.00 -0.59 0.59 0.12 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.86 3.00 -0.61 0.61 0.09 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.92 3.00 -0.62 0.62 0.05 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.97 3.00 -0.63 0.63 0.02 1.00 2.94 Vu < PhiVc/2 Not Reqd 9.6.3 2.9 0.0 0.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 5.000 0.80 2.49 0.32
+1.40D+1.60H

Span # 1 1 5.000 0.31 2.49 0.12
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 5.000 0.76 2.49 0.31
+1.20D+1.60L+0.50S+1.60H
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Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
Span # 1 1 5.000 0.80 2.49 0.32

+1.20D+1.60Lr+L+1.60H
Span # 1 1 5.000 0.57 2.49 0.23

+1.20D+1.60Lr+0.50W+1.60H
Span # 1 1 5.000 0.26 2.49 0.11

+1.20D+L+1.60S+1.60H
Span # 1 1 5.000 0.70 2.49 0.28

+1.20D+1.60S+0.50W+1.60H
Span # 1 1 5.000 0.39 2.49 0.16

+1.20D+0.50Lr+L+W+1.60H
Span # 1 1 5.000 0.57 2.49 0.23

+1.20D+L+0.50S+W+1.60H
Span # 1 1 5.000 0.61 2.49 0.25

+0.90D+W+1.60H
Span # 1 1 5.000 0.20 2.49 0.08

+1.20D+L+0.20S+E+1.60H
Span # 1 1 5.000 0.59 2.49 0.24

+0.90D+E+0.90H
Span # 1 1 5.000 0.20 2.49 0.08

.
Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)

Overall Maximum Deflections

+D+L+H 1 0.0084 2.500 0.0000 0.000
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CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Load Resistance Factor Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added

Uniform Load :  D = 0.030,  L = 0.10,  S = 0.0250 ksf,  Tributary Width = 2.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.205 : 1

Load Combination +1.20D+1.60L+0.50S+1.60H

Span # where maximum occurs Span # 1
Location of maximum on span 8.250ft

3.440 k
Mn * Phi : Allowable 69.120 k-ft Vn * Phi : Allowable

C12x20.7Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+1.60L+0.50S+1.60H
65.785 k

Section used for this span C12x20.7
Mu : Applied

Maximum Shear Stress Ratio = 0.052 : 1

0.000 ft

14.191 k-ft Vu : Applied

0 <360
1701

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.090 in 2,210Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.116 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length
+1.40D+1.60H

Dsgn. L =   16.50 ft 1 0.041 0.011 2.86 2.86 76.80 69.12 1.00 1.00 0.69 73.09 65.78
+1.20D+0.50Lr+1.60L+1.60H

Dsgn. L =   16.50 ft 1 0.193 0.049 13.34 13.34 76.80 69.12 1.00 1.00 3.23 73.09 65.78
+1.20D+1.60L+0.50S+1.60H

Dsgn. L =   16.50 ft 1 0.205 0.052 14.19 14.19 76.80 69.12 1.00 1.00 3.44 73.09 65.78
+1.20D+1.60Lr+L+1.60H

Dsgn. L =   16.50 ft 1 0.134 0.034 9.26 9.26 76.80 69.12 1.00 1.00 2.24 73.09 65.78
+1.20D+1.60Lr+0.50W+1.60H

Dsgn. L =   16.50 ft 1 0.035 0.009 2.45 2.45 76.80 69.12 1.00 1.00 0.59 73.09 65.78
+1.20D+L+1.60S+1.60H

Dsgn. L =   16.50 ft 1 0.173 0.044 11.98 11.98 76.80 69.12 1.00 1.00 2.90 73.09 65.78
+1.20D+1.60S+0.50W+1.60H

Dsgn. L =   16.50 ft 1 0.075 0.019 5.17 5.17 76.80 69.12 1.00 1.00 1.25 73.09 65.78
+1.20D+0.50Lr+L+W+1.60H

Dsgn. L =   16.50 ft 1 0.134 0.034 9.26 9.26 76.80 69.12 1.00 1.00 2.24 73.09 65.78
+1.20D+L+0.50S+W+1.60H

Dsgn. L =   16.50 ft 1 0.146 0.037 10.11 10.11 76.80 69.12 1.00 1.00 2.45 73.09 65.78
+0.90D+W+1.60H

Dsgn. L =   16.50 ft 1 0.027 0.007 1.84 1.84 76.80 69.12 1.00 1.00 0.45 73.09 65.78
+1.20D+L+0.20S+E+1.60H

Dsgn. L =   16.50 ft 1 0.139 0.035 9.60 9.60 76.80 69.12 1.00 1.00 2.33 73.09 65.78
+0.90D+E+0.90H

Dsgn. L =   16.50 ft 1 0.027 0.007 1.84 1.84 76.80 69.12 1.00 1.00 0.45 73.09 65.78
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.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+L+H 1 0.1164 8.297 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 2.145 2.145
Overall MINimum 0.297 0.297
+D+H 0.495 0.495
+D+L+H 2.145 2.145
+D+Lr+H 0.495 0.495
+D+S+H 0.908 0.908
+D+0.750Lr+0.750L+H 1.733 1.733
+D+0.750L+0.750S+H 2.042 2.042
+D+0.60W+H 0.495 0.495
+D+0.750Lr+0.750L+0.450W+H 1.733 1.733
+D+0.750L+0.750S+0.450W+H 2.042 2.042
+0.60D+0.60W+0.60H 0.297 0.297
+D+0.70E+0.60H 0.495 0.495
+D+0.750L+0.750S+0.5250E+H 2.042 2.042
+0.60D+0.70E+H 0.297 0.297
D Only 0.495 0.495
L Only 1.650 1.650
S Only 0.413 0.413
H Only
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.Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Steel Stress Grade
Top Free, Bottom FixedAnalysis Method :

3.50Overall Column Height

ft

Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : HSS2x1-1/2x3/16

46.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 3.50 ft, K = 2.1

Unbraced Length for buckling ABOUT X-X Axis = 3.50 ft, K = 2.1

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 12.880 lbs * Dead Load Factor
BENDING LOADS . . .

Lat. Point Load at 3.50 ft creating My-y, L = 0.2130 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.6645

Location of max.above base 0.0 ft

0.01546 k
9.091 k

0.0 k-ft

Load Combination +1.20D+0.50Lr+1.60L+1.60H

Load Combination +1.20D+0.50Lr+1.60L+1.60H

1.797 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.3408 k

0.04837 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

2.205 k-ft
-1.193 k-ft

Maximum Load Reactions . .

(see tab for all)

Top along X-X k
Bottom along X-X k
Top along Y-Y k
Bottom along Y-Y k

Maximum Load Deflections . . .
Along Y-Y in at ft above base

for load combination :

Along X-X in at ft above base
for load combination :

7.045
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
.

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

.Steel Section Properties  : HSS2x1-1/2x3/16
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Steel Section Properties  : HSS2x1-1/2x3/16

R xx =

0.554

in

Depth = 2.000 in

R yy =

0.697

in
Zy = 0.521 in^3

J = 0.664 in^4

Width = 1.500 in
Wall Thick

=
0.187 in Zx = 0.639 in^3

Area
=

1.020 in^2
Weight = 3.680 plf

I xx = 0.50 in^4
S xx = 0.50 in^3 Cw = 0.82 in^6Design Thick = 0.174 in

I yy = 0.313 in^4 C = 0.822 in^3
S yy = 0.417 in^3

Ycg = 0.000 in

Sketches
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