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May 24, 2018
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O’Dell Engineering

6200 Stoneridge Mall Road, Suite 330
Pleasanton, CA 94588

RE: Robertson Park Arena (1 6-7700)
Structural Evaluation Report

To Whom It May Concern:

This letter 15 In response to a request receved from Samir Khanna of O’Dell Engineering regarding a
structural evaluation of the shade canopy at the Robertson Park Arena. The purpose of the evaluation 15
to address concerns of movement during windy conditions as reported by the City of Livermore and to
evaluate the structure for general design deficiencies with respect to the current bullding code. The
following evaluation 1s based on a visit made to the site on 5/1 1/20186 to collect as-built information, and
survey Information provided by O’Dell Engineering.

The structure in question 1s an open shade canopy over the sloped seating area at the rodeo arena at the
location indicated in Figure |. Framing consists of a corrugated metal roof deck spanning between steel
I-beams that are supported by steel tube columns. A diagram of the system 1s shown in Figure 2. The
system is broken up into seven bays of similar framing. Lateral bracing for the structure 1s comprised of
steel rod x-bracing in the roof and steel moment frames in each direction. The roof x-bracing 1s located in
the center two bays of the roof system between gridiines 3 and 5, B and C. The two bays of moment
frames in the North-South direction are located along gridiine B between gridines 1-2 and 7-&, and there
are four bays of moment frames in the East-West direction with one frame on each gridine |, 3, 6, and &.
It 15 unknown what type of foundation system was utilized for the shade structure (shallow spread footings
or piers), only that they were added at some time after the initial seating area was constructed.

An analysis of the structure (not including the foundation) based on the 2016 California Bullding Code
(CBC) indicates that some of the framing members do not meet current loading criteria. Under dead and
live loading only (no wind or seismic lateral loading) all of the framing members are adequate. Under
lateral loads, primarily the roof x-bracing 15 over-stressed. The analysis assumes that the corrugated
metal roof deck does not act as a diaphragm to transfer lateral load to the lateral force-resisting system.
This assumption was made because of the following unknown factors regarding the deck: manufacturer,
thickness, and method of attachment. Due to the structures lack of strength/stiffness, some of the other
primary framing elements connected to these over-stressed elements are affected and over-stressed as
well. The primary items that are insufficient are indicated in Figure 2.
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Location of structure.

s e

Figure 1 — Location on Site
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Insufficient members.

Figure 2 - Diagram of Structure
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VAR M OZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

The following 15 a description of the type of modifications that are required for the structural members to

comply with the 2016 CBC loading criteria.

I, Prowide additional roof bracing to properly transfer the lateral load at the roof level to the lateral
force resisting system (moment frames). The recommendation i1s to add steel rod x-bracing at the
roof similar to the existing bracing. X-bracing should be added in the remaining five roof bays from
gndlines B to C, and to at least two bays from gnidiines A to B. Turnbuckles should also be added to
the existing x-bracing to remove any slack.

2. The addition of the roof x-bracing addresses all of the grossly overstressed members. However, due
to the differences in bulding codes from the time of construction to now, some framing members are
hghtly overstressed. The following beams are overstressed by less than 20%: all beams along
gridline C, and the two beams along gridiine B from gridiines 3 to 5. The recommendation 1s to
remforce the top and bottom of the existing beams with welded steel plates in the middle third of the
spans.

O’Dell Engineering has requested a rough approximate of the direct construction costs to implement the
modifications listed above. The following estimates are provided as requested, however we cannot
quarantee thewr accuracy. A professional estimator or licensed contractor should be consulted if more
accurate figures are desired.

I, Roof x-bracing - $35,000

2. Steel beam remforcing - $25,000

The modifications described above would bring the structural framing of the shade canopy in compliance
with the 2016 CBC. As mentioned, none of the foundation elements have been evaluated. Other items
not part of this evaluation include the moment frame connections (unknown weld type and size), roof deck,
and qualty of work. Although not explicitly evaluated, no concerning items were observed regarding
these other tems. Each and every element of the structure was not observed.

If you have any further questions or concerns, please do not hesitate to call me. Thank you.

Sincerely yours, Checked by,

%
No. 3454
Exp. 3/31/14

Nick Fahrney, S.E. André Mozaffan, S.E.
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' MOZAFFARI ENGINEERING JOBNO.: | 187700
STRUCTURAL CALCULATIONS DATE: 11/8/2018
4 C.B.C. 2016

PROJECTTITLE:  Robertson Park - Shade Canopy Modification

SUMMARY OF DESIGN LOADS:
(THIS STRUCTURE IS DESIGNED BASED ON THE FOLLOWING CBC 2016 LOAD CRITERIA, U.O.N.)

A.  RISK CATEGORY (TABLE 1604.5)......cceceriiriniririiiine it srretsins s s sis s sesessas sesss s ses s esenans I

B. ROOF LOADS:
1. DEAD LOADS (PER DESIGN CONDITIONS. SEE ROOF LOAD SHEET TO FOLLOW.)......ccccoeuvivimneirinnnne, 7 PSF
2. LIVE LOADS (PER SECT. 1607.1 & REDUCIBLE PER SECT. 1607.12.2.1)..c.ccccsunirerrnrerreierererniresereesinenen, 12 PSF

F.  SEISMIC LOADING CRITERIA:

1. SEISMIC IMPORTANCE FACTOR, I, (PER ASCE 7, TABLE 1.5-2) 1.00
2. SITE CLASS (PER ASCE 7, CH. 20 OR SOILS REPORT).ccvccuuereeeesesseesreesessesvesseeesssessmessssssssssssessseesseseesees D
3. MAPPED SPECTRAL ACCELERATIONS, MCEq:
a) S (PERASCE 7, FIG. 22-1 OR USGS SEISMIC VALUES).......oeeeeeeeeeeressssssssessseseseseeeeseeeoe 1.500
b) S, (PER ASCE 7, FIG. 22-2 OR USGS SEISMIC VALUES)....vevvveeeeeeeeeeeeesssessesssesseeseessessseeees 0.600
4. SPECTRAL RESPONSE COEFFICIENTS:
@) Fy (PER TABLE 1613.3.3(1))ceuceeuererssresseeseeeeeeeesseseessesessemssesssessssssesssesseesessessesseseessesneseessees 1.00
D) Fy (PER TABLE 1613.3.3(2))-cueeeeeveeeeeeeeeeseeeemsaesssessssssesseessesseesessesssseesesssessesssesssssssessessessessesersnes 1.50
5. MAXIMUM CONSIDERED EARTHQUAKE RESPONSE ACCELERATIONS:
) s (PER EQL 16-37) evvvveveeeeemesoeresseassseseessessessessessessssaeseme s s sssessssssessessessessesssseeseesenesesssean 1.50
D) Sptr (PER EQL 16-38).cvvvvvveveeeeeeeeeeseeesssessesssesseesessessesssssesenssesssssssessssssessessessesessesseneseesessseessssseesse 0.90
6. DESIGN SPECTRAL RESPONSE ACCELERATIONS:
B TN (<1 o W= 1) WO 1.00
D) Spg (PER EQ. 16-80)....uemmeeeeeeeeeeeeeeeeeeeeeeseeesseeesesssesssssssessessessessessssesseesemssessssssssssesssessesseesessesereenns 0.60
7. SEISMIC DESIGN CATEGORY (PER TABLES 1613.3.5(12)) . eeereerreeeseesseeemeeessmesessssssssssesseessssesssssesesesenes D
8. RESPONSE MODIFICATION COEFFICIENT, R (PER ASCE 7, TABLE 12.2-1) c..ueeeeeeeeereeeeeeeeeeeeeeeeeeerees 3.5
9. SEISMIC RESPONSE COEFFICIENT/BASE SHEAR (PER ASCE 7, 12.8.1 EQUATIONS).....eevveveeeeesrssesneee 0.286
G. WIND LOADING CRITERIA:
1. BASIC WIND SPEED, Vs (PER FIG. 1609 OR LOCAL JURISDICTION).covvveeeeeereesressseessessesseeseeeesveseesseeeneenes 110 MPH
2. SURFACE ROUGHNESS CATEGORY (PER SECT. 1609.4.2) .....reereeeeeereeereeeseesseeessemseesssessessssssssssesseeseessenn C
3. EXPOSURE CATEGORY (PER SECT. 1609.4.3)....oovcveeeeeeeeeamerersesssssesssesssesessesssssesessemssnesssssssssesssessesssesees C
2=15 ft. z=25 ft.
4. DESIGN WIND LOAD, P (PER ASCE 7, CHAPTER 27, PART 1).uuoeoooeeeeeeeeemeeemesessnesssssssssssseesseeseeseeeees 22.8  25.4 PSF
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' MOZAFFARI ENGINEERING JOBNO.: | 187700
STRUCTURAL CALCULATIONS DATE: 11/8/2018
4 C.B.C. 2016
PROJECT TITLE: Robertson Park - Shade Canopy Modification
l.  ROOF LOADING
A. ROOF DEAD LOAD CALCULATIONS:
SUMMARY OF ROOF CONSTRUCTION MATERIALS AND WEIGHTS

METAL DECKING MATERIAL: 2.5 PSF

FRAMING: 3.0 PSF

MISC. 1.5 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF

OTHER: 0.0 PSF
|[TOTAL: 7.0 PSF

B. ROOF LIVE LOAD CALCULATIONS:
1. MIN. UNIFORMLY DISTRIBUTED LIVE LOAD, LO, FROM CBC 2016, TABLE 1607.1 =

1500 F STREET MODESTO CALIFORNIA 95354 TEL-(209)572-4430 FAX-(209)572-4436

12 PSF
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Drafting 3
Text Box


U.S. Seismic Design Maps https://seismicmaps.org/

OSHPD

CAUFOANIA

18-7700
3000 Robertson Park Rd, Livermore, CA 94550, USA
Latitude, Longitude: 37.6685119, -121.75872620000001

Robertson Park Rd Robertson

Park
Livermore
Valley Stadium
Go g|e Stadium Way RobertSOn pa”,M.;_J
p data ©2018 Google
Date 5/23/2018, 9:32:23 AM
Design Code Reference Document ASCE7-10
Risk Category n
Site Class D - Stiff Soil
Type Value Description
Ss 1.5 MCER ground motion. (for 0.2 second period)
S 0.6 MCER ground motion. (for 1.0s period)
Sms 15 Site-modified spectral acceleration value
Sm1 0.9 Site-modified spectral acceleration value
Sps 1 Numeric seismic design value at 0.2 second SA
Sp1 0.6 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC D Seismic design category
Fa 1 Site amplification factor at 0.2 second
Fy 15 Site amplification factor at 1.0 second
PGA 0.529 MCEg peak ground acceleration
Fpga 1 Site amplification factor at PGA
PGAy 0.529 Site modified peak ground acceleration
T 8 Long-period transition period in seconds
SsRT 2.119 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.995 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 1.5 Factored deterministic acceleration value. (0.2 second)
S1RT 0.714 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.681 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.6 Factored deterministic acceleration value. (1.0 second)
PGAd 0.529 Factored deterministic acceleration value. (Peak Ground Acceleration)
Crs 1.062 Mapped value of the risk coefficient at short periods
Cr1 1.047 Mapped value of the risk coefficient at a period of 1 s
Page 7
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' MOZAFFARI ENGINEERING JOBNO.:| 18-7700
STRUCTURAL CALCULATIONS DATE: | 11/8/2018
4 C.B.C. 2016

PROJECT TITLE: Robertson Park - Shade Canopy Modification

V. SEISMIC LOADING

A.

SEISMIC IMPORTANCE FACTOR, I, (PER ASCE 7, TABLE 1.5-2)
«1=1.00 ( RISK CATEGORY - I )

. SITE CLASS (PER ASCE 7, CH. 20 OR SOILS REPORT)

» SITE CLASS DESIGNATION = D (STIFF SOIL PROFILE)

MAPPED SPECTRAL ACCELERATIONS, MCEg (PER ASCE 7, FIGS. 22-1 TO 22-2 OR USGS SEISMIC VALUES)
«Sg= 1.500 (SEE ATTACHED PRINTOUT FROM USGS SEISMIC WEBSITE)
™ SsMAX=1.500 (REGULAR STRUCTURE < 5 STORIES WITH T=0.5 OR LESS)

* S = 0.600 (SEE ATTACHED PRINTOUT FROM USGS SEISMIC WEBSITE)

SPECTRAL RESPONSE COEFFICIENTS

«F,= 1.00 (PER CBC 2016 TABLE 1613.3.3(1) OR ATTACHED USGS WEBSITE PRINTOUTS)
«F,= 1.50 (PER CBC 2016 TABLE 1613.3.3(2) OR ATTACHED USGS WEBSITE PRINTOUTS)
MAXIMUM COSIDERED EARTHQUAKE RESPONSE ACCELERATIONS:

* Sws=F.*Ss=( 1.0 )*( 1.500 )= 1.50 (PER CBC 2016, EQ. 16-37)

* Sy = F*S; =( 1.5 )*( 0.600 )= 0.90 (PER CBC 2016, EQ. 16-38)
DESIGN SPECTRAL RESPONSE ACCELERATIONS:

* Sps=(2/3)*Sus=( 2/3 )*( 1.50 )= 1.00 (PER CBC 2016, EQ. 16-39)

* Spr=Q/3*Swi = 2/3 )* 0.90 )= 0.60 (PER CBC 2016, EQ. 16-40)

SEISMIC DESIGN CATEGORY (PER CBC 2016 TABLES 1613.3.5(1-2))

« TABLE 1613.3.5(1)= D « TABLE 1613.3.5(2)= D «SEC.1613.3.5= N/A
GOVERNING SDC= D

RESPONSE MODIFICATION COEFFICIENT, R

-R= 3.5 (PER ASCE 7, TABLE 12.2-1)

I. SEISMIC RESPONSE COEFFICIENT, Cs (PER ASCE 7, SECT. 12.8.1)

¢ Cs=Sps/(R/l)=( 1.00 )/(C 3.5 )/(C 1.00 )= 0.29 [BUT NOT LESS THEN 0.01]

NOTE: AN UPPER BOUND Cg CALCULATION WILL BE MANUALLY PERFORMED ON STRUCTURES THAT WARRENT
THAT CHECK. IT WILL BE BASED ON EQUATION 12.8-3 & 12.8-4 OF ASCE 7

J. SEISMIC BASE SHEAR, V (PER ASCE 7, EQ. 12.8-1)

+ V=C*W= 0.286 *W

1500 F STREET MODESTO CALIFORNIA 95354 TEL-(209)572-4430 FAX-(209)572-4436
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' MOZAFFARI ENGINEERING JOBNO.: | 18-7700
STRUCTURAL CALCULATIONS DATE: 11/8/2018
k‘

C.B.C. 2016

PROJECT TITLE: Robertson Park - Shade Canopy Modification

VI. WIND LOADING (CBC 2016, SECTION 1609 - ASCE 7, CHAPTER 27, PART 1)

A. BASIC WIND SPEED, VULT (PER CBC 2016 FIG. 1609.3(1-3) OR LOCAL JURISDICTION).... 110 MPH
RISK CATEGORY - I

B. DIRECTIONALITY FACTOR, K4 (PER ASCE 7, TABLE 26.6-1)........cccieiiiiiiii, 0.85
C. SURFACE ROUGHNESS CATEGORY (PER CBC 2016, SECT. 1609.4.2)............cccoiiiiinnnnn, C
D. EXPOSURE CATEGORY (PER CBC 2016, SECT. 1609.4.3).......c.ccoviiiiiiiiii, C
E. TOPOGRAPHIC FACTOR, K, (PER ASCE 7, SECT. 26.8)........ccoviiiiiiiiiiici e 1.00
[NOTE: 1.0 WILL BE USED, UNLESS THE STRUCTURE IS NEAR A KNOWN RIDGE OR ESCARPMENT. THEN ADDITIONAL
CALCULATIONS WILL BE PROVIDED DETERMINING THE EXACT K, FACTOR]
F. GUST EFFECT FACTOR, G (PER ASCE 7, SECT. 26.9).......c.coiiiiiiiiii e 0.85
G. ENCLOSURE CLASSIFICATION (PER ASCE 7, SECT. 26.10)................ OPEN
H. INTERNAL PRESSURE COEFFICIENT, GC,; (PER ASCE 7, TABLE 26.11-1)................... +/-0.00

z=15 ft. z=25 ft.
I. VELOCITY PRESSURE EXPOSURE COEFFICIENT, K, (PER ASCE 7, TABLE 27.3-1)................ 0.85 0.95

J. VELOCITY PRESSURE, q (PER ASCE 7, 27.3.2)
* g = 0.00256*K,*K,*Kg*V? = ( 0.00256) *( 0.85 )*( 1.00 )*( 0.85 )* 110 )° =

°q (15ft)= 22.4 PSF °q (25ft) = 24.9 PSF
CNW CNL
K. EXT. PRESSURE COEFFICIENT NET EFFECT, Cy (PER ASCE 7, FIGS. 27.4-4,5,6,7)......... 1.20 0.30
[NOTE: TO BE CONSERVATIVE AND TO SIMPLIFY CALCULATIONS, MOZAFFARI ENGINEERING MAY TAKE THE -1.10 -0.10
WORST CASE END ZONE ROOF OR WALL ELEMENT COEFFICIENT AND APPLY IT ACROSS THE ENTIRE 0.00 0.00
STRUCTURE.] 0.00 0.00

L. DESIGN WIND LOAD, P (PER ASCE 7, SECT. 27.4.3)
° P - q:'rG:'rCN

eP=( 224 )* 085 )* 1.20 )= 22.80 PSF

Caw 1.20 -1.10 0.00 0.00 Caw 1.20 -1.10 0.00 0.00
P15ft) 22.8 -209 00 0.0 PQ5ft) 254 -233 0.0 0.0

CuL 0.30 -0.10 0.00 0.00 CuL 0.30 -0.10 0.00 0.00
PI5f) 57 -19 00 0.0 PR5ft) 63 -21 0.0 0.0

1500 F STREET MODESTO CALIFORNIA 95354 TEL-(209)572-4430 FAX-(209)572-4436
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MOZAFFARI ENGINEERING
TEL.: (209) 572-4430
FAX: (209) 572-4436

1500 F STREET
MODESTO, CA 95354

&

Member Visual Analysis Labels

Page | of 7

Page 10



MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Dead Loading — Area (PSF), Line Loading (kip/ft)

Page 2 of 7
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MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Roof Live Loading — Area (PSF), Line Loading (kip/ft)

Page 3 of 7
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MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Wind Loading (x — direction) — Area (PSF), Line Loading (kip/ft)

Page 4 of 7
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MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Wind Loading (-x — direction) — Area (PSF), Line Loading (kip/ft)

Page 5 of 7
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MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Seismic Loading (x — direction) — Point Load (kips)

Page 6 of 7
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MOZAFFARI ENGINEERING

1500 F STREET TEL.: (209) 572-4430
MODESTO, CA 95354 FAX: (209) 572-4436

Visual Analysis — Seismic Loading (z — direction) — Point Load (kips)

Page 7 of 7
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Bill of Materials: Members

MOZAFFARI ENGINEERING
Andre Mozaffari
J:\2018\7700-7749\18-7700 Robertson Park - ODell\CALCS\18-7700 Modified.vap

18-7700

Robertson Park Stadium - Existing

Thursday, November 8, 2018 3:21 PM

Material Section Count Total Length Total Volume Total Weight
ft in~3 K

222?) AS00 Grade B (FY = oosxsx250 14 247.000 12745.200 3.620
232;') AS00 Grade B (FY = oogxex375 4 37.000 4617.600 1.311
ASTM A500 Grade B (Fy = HSS12X12X.3 6 56.000 10752.000 3.054
46ksi) 75
ASTM A992 Grade 50 W8Xx21 53 1098.115 81172.626 23.053
ASTM A992 Grade 50 W14X22 7 322.000 25077.360 7.122
ASTM A992 Grade 50 W14X30 15 525.482 55806.180 15.849
ASTM A992 Grade 50 W14X34 11 438.021 52562.499 14.928
ASTM A992 Grade 50 W16X40 4 116.021 16428.549 4.666
ASTM A992 Grade 50 W18X40 3 138.000 19540.800 5.550
Factored Load Combinations
| Name | Code | Effective Equation Design | Deflection |
16-8 IBC 2015 ASD D Allowable Other
16-10Lr IBC 2015 ASD D + Lr Allowable Dead Plus Live
16-11Lr IBC 2015 ASD D + 0.75Lr Allowable Dead Plus Live
16-12E »
(+X+30%+2) IBC 2015 ASD 1.14D + 0.7E+X + 0.273E+Z Allowable Other
16-12E » IBC 2015 ASD 1.14D + 0.7E+X + 0.21E+Z Allowable Other
(+X+30%+2):Q ' ' '
16-12E » IBC 2015 ASD  1.14D + 0.7E+X + 0.273E-Z Allowable  Other
(+X+30%-2) ' ' '
16-12E » IBC 2015 ASD 1.14D + 0.7E+X + 0.21E-Z Allowable Other
(+X+30%-2):Q ' ' '
16-12E » IBC 2015 ASD  1.14D + 0.21E+X + 0.91F+Z Allowable  Other
(+Z+30%-+X) ' ' '
16-12E » IBC 2015 ASD 1.14D + 0.21E+X + 0.7E+Z Allowable Other
(+Z+30%+X):Q ' ' '
16-12E » IBC 2015 ASD  1.14D + 0.21E-X + 0.91E+Z Allowable  Other
(+Z+30%-X) ' ' '
16-12E » IBC 2015 ASD 1.14D + 0.21E-X + 0.7E+Z Allowable Other
(+Z+30%-X):Q ' ' '

- - 0,
162)12E >(-X+30% 155015 ASD  1.14D + 0.7E-X + 0.273E+Z Allowable  Other

- - (o)
162)1_55 >(X+30% 1B 2015 ASD  1.14D + 0.7E-X + 0.21E+Z Allowable Other
3 | visualAnalysis 18.00.0006, Advanced

; g www.iesweb.com Page 1 of 9
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Factored Load Combinations (continued)

MOZAFFARI ENGINEERING
Andre Mozaffari

J:\2018\7700-7749\18-7700 Robertson Park - ODell\CALCS\18-7700 Modified.vap

18-7700
Robertson Park Stadium - Existing
Thursday, November 8, 2018 3:21 PM

| Name
16-12E »(-X+30%
-2)

16-12E »(-X+30%
-2):Q

16-12E »(-Z+30%
+X)

16-12E »(-Z+30%
+X):Q

16-12E »(-Z+30%
_X)

16-12E »(-Z+30%
-X):Q

16-12E »+X
16-12E »+Z
16-12E »+Z:Q
16-12E »-X
16-12E »-Z
16-12E »-Z:Q
16-12W »+X
16-12W »-X
16-13Lr »+X
16-13Lr »-X
16-13S »+X
16-13S »-X

16-14 »(+X+30%
+7Z)

16-14 »(+X+30%
+7):Q

16-14 »(+X+30%-
Z)

16-14 »(+X+30%-
Z2):Q

16-14 »(+Z+30%
+X)

16-14 »(+Z+30%
+X):Q

16-14 »(+Z+30%-
X)

Vil
\.. E
S

| Code

IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD

IBC 2015 ASD

IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD

IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD
IBC 2015 ASD

IBC 2015 ASD

| Effective Equation

1.14D + 0.7E-X + 0.273E-Z
1.14D + 0.7E-X + 0.21E-Z
1.14D + 0.21E+X + 0.91E-Z
1.14D + 0.21E+X + 0.7E-Z
1.14D + 0.21E-X + 0.91E-Z

1.14D + 0.21E-X + 0.7E-Z

1.14D + 0.7E+X
1.14D + 0.91E+Z
1.14D + 0.7E+Z
1.14D + 0.7E-X

1.14D + 0.91E-Z
1.14D + 0.7E-Z

D + 0.6W+X

D + 0.6W-X

D + 0.75Lr + 0.45W+X
D + 0.75Lr + 0.45W-X
D + 0.45W+X

D + 0.45W-X

1.105D + 0.525E+X + 0.20475E+Z
1.105D + 0.525E+X + 0.1575E+Z
1.105D + 0.525E+X + 0.20475E-Z
1.105D + 0.525E+X + 0.1575E-Z
1.105D + 0.1575E+X + 0.6825E+Z
1.105D + 0.1575E+X + 0.525E+Z

1.105D + 0.1575E-X + 0.6825E+Z

VisualAnalysis 18.00.0006, Advanced
www.iesweb.com

Design | Deflection
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other
Allowable Other

Page 2 of 9
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MOZAFFARI ENGINEERING

Andre Mozaffari

J:\2018\7700-7749\18-7700 Robertson Park - ODell\CALCS\18-7700 Modified.vap
18-7700

Robertson Park Stadium - Existing

Thursday, November 8, 2018 3:21 PM

Factored Load Combinations (continued)

| Name | Code | Effective Equation | Design | Deflection
- 0/~_
)153_ é“ >(+2+30%- 15 2015 ASD  1.105D + 0.1575E-X + 0.525E4Z  Allowable  Other
- - o)
162)14 »(-X+30% 15015 ASD  1.105D + 0.525E-X + 0.20475E+Z  Allowable  Other
- - o)
162)1_?2 >(X+30% 15 2015 ASD  1.105D + 0.525E-X + 0.1575E4Z  Allowable  Other
_ _ 0/~—
g’ 14»>(-X+30%" 18- 2015 ASD 1.105D + 0.525E-X + 0.20475E-Z  Allowable  Other
- - 0/~—
%?_gl;‘ >(X+30% 15c 2015 ASD  1.105D + 0.525E-X + 0.1575E-Z Allowable  Other
- - (o)
}f;()“ >(-Z+30%  15c 2015 ASD  1.105D + 0.1575E+X + 0.6825E-Z  Allowable  Other
- - o)
f()l_g»( Z+30% 1B 2015 ASD 1.105D + 0.1575E+X + 0.525E-Z  Allowable  Other
- — 0/—
)15’ 14»>(-2+30%" 182015 ASD 1.105D + 0.1575E-X + 0.6825E-Z  Allowable  Other
- - 0/-
)1(?_54 »(-2+30%- 1pc 2015 ASD  1.105D + 0.1575E-X + 0.525E-Z Allowable  Other
16-14 »+X IBC 2015 ASD  1.105D + 0.525E+X Allowable  Other
16-14 »+7 IBC 2015 ASD  1.105D + 0.6825E+Z Allowable  Other
16-14 »+7:Q  IBC 2015 ASD 1.105D + 0.525E+Z Allowable  Other
16-14 »-X IBC 2015 ASD  1.105D + 0.525E-X Alowable  Other
16-14 »-7 IBC 2015 ASD  1.105D + 0.6825E-Z Allowable  Other
16-14 »-Z:0 IBC 2015 ASD  1.105D + 0.525E-Z Allowable  Other
16-15 »+X IBC 2015 ASD  0.6D + 0.6W+X Allowable  Other
16-15 »-X IBC 2015 ASD  0.6D + 0.6W-X Allowable  Other
16-15Di IBC 2015 ASD 0.6D Allowable Other
- (o)
162)16 >(+X+30% 18- 2015 ASD  0.46D + 0.7E+X + 0.273E+Z Allowable  Other
- 0,
162)1_562»(”*30 % IBC 2015 ASD  0.46D + 0.7E+X + 0.21E+Z Allowable  Other
- 0/~_
;;5 16 »(+X+30%- 18- 5015 ASD  0.46D + 0.7E+X + 0.273E-Z Allowable  Other
- O/~—
56_56 »(+X+30%- 15 2015 ASD  0.46D + 0.7E+X + 0.21E-Z Allowable  Other
- (o)
_1&)16 >(+2+30% 18- 9015 ASD  0.46D + 0.21E+X + 0.91E+Z Allowable  Other
3 | visualAnalysis 18.00.0006, Advanced
" E www.iesweb.com
S Page 3 of 9
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Factored Load Combinations (continued)
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Name | Code Effective Equation | Design Deflection
- 0,
ie;()1_2>>(+z+30 % IBC 2015 ASD 0.46D + 0.21E+X + 0.7E+Z Allowable  Other
)15"16 >(+2+30%- 15 9015 ASD  0.46D + 0.21E-X + 0.91F+Z Alowable  Other
- 0/~-
}(?_glf >(+2+30%- 15 2015 ASD  0.46D + 0.21E-X + 0.7E+Z Allowable  Other
162')16 >(-X+30% 1B 2015 ASD  0.46D + 0.7E-X + 0.273E+Z Alowable  Other
- - 0,
162)1_?2»( X+30% 18 2015 ASD  0.46D + 0.7E-X + 0.21E+Z Allowable  Other
gs-m >(-X+30%" 1B 2015 ASD  0.46D + 0.7E-X + 0.273E-Z Allowable  Other
- - 0/ -
;;3{126 >(X+30%- 155015 ASD  0.46D + 0.7E-X + 0.21E-Z Allowable  Other
16;(')16 »>(-2+30% 1B 2015 ASD  0.46D + 0.21E+X + 0.91E-Z Alowable  Other
- - 0,
f()l_g»( 2+30%  1BC 2015 ASD  0.46D + 0.21E+X + 0.7E-Z Allowable  Other
)15'16 »(-2+30% 1B 2015 ASD  0.46D + 0.21E-X + 0.91E-Z Alowable  Other
- - 0/ -
)1(%6 >(-2+30% 152015 ASD  0.46D + 0.21E-X + 0.7E-Z Allowable  Other
16-16 »+X IBC 2015 ASD  0.46D + 0.7E-+X Alowable  Other
16-16 »+Z IBC 2015 ASD  0.46D + 0.91E+Z Allowable  Other
16-16 »+2:Q  IBC 2015 ASD 0.46D + 0.7E+Z Alowable  Other
16-16 »-X IBC 2015 ASD  0.46D + 0.7E-X Allowable  Other
16-16 »-Z IBC 2015 ASD  0.46D + 0.91E-Z Alowable  Other
16-16 »-2:Q IBC 2015 ASD  0.46D + 0.7E-Z Allowable  Other
Member Loads, Uniform
‘ Member | Service Case Direction ‘ Magnitude ‘ Full Length? Start Offset ‘ End Offset | Projected?| Predefined Load
ft ft
BMZ6 W-X Force Y -0.119 K/ft Yes 0.000 46.000 No N.A.
BMZ15 W-X Force Y -0.119 K/ft Yes 0.000 46.000 No N.A.
BMZ24 W-X ForceY  -0.119K/ft  Yes 0.000  46.000N0  N.A.
BMZ33 W-X Force Y -0.119 K/ft Yes 0.000 46.000 No N.A.
BMZ42 W-X ForceY  -0.119 K/ft  Yes 0.000  46.000N0  N.A.
BMzZ51 W-X Force Y -0.119 K/ft Yes 0.000 46.000 No N.A.
BMZ60 W-X ForceY  -0.119 K/ft  Yes 0.000  46.000N0  N.A.
\YEJE VisualAnalysis 18.00.0006, Advanced
: S www.iesweb.com Page 4 of 9
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Area Uniform Loads
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Predefined Load

-NA- N.A.

-NA- N.A.

-NA- N.A.

‘ Area | Service Case Applied To Direction Uniform Pfressure Corridor Pfressure
ps ps
A001 W-X Mempers ~ hommal: <0.0% -1.00, 5.700
A002 W-X Members Ol <004 ~1.00, 5.700
A003 W-X Members ~ Normal: <0.04, -1.00, 22.800
0.00>
Member Unity Checks
| Member | Section | Unity Check | Status | Result Case | Code Reference
BMX1 W16X40 0.065 Pass 16-12E »(-X+30%-Z) H1-1b
BMX2 W14X30 0.358 Pass 16-13Lr »+X H1-1b
BMX3 W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX4 W14X30 0.675 Pass 16-13Lr »+X H1-1b
BMX5 W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX6 W14X30 0.678 Pass 16-13Lr »+X H1-1b
BMX7 W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX8 W14X30 0.676 Pass 16-13Lr »+X H1-1b
BMX9 W14X34 0.110 Pass 16-12E »(-X+30%-Z) H1-1b
BMX10 W14X30 0.675 Pass 16-13Lr »-X H1-1b
BMX11  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX12  W14X30 0.676 Pass 16-13Lr »+X H1-1b
BMX13  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX14  W14X30 0.677 Pass 16-13Lr »+X H1-1b
BMX15  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX16  W14X30 0.675 Pass 16-13Lr »+X H1i-1b
BMX17  W8X21 0.070 Pass 16-13Lr »+X H1-1b
BMX18  W14X30 0.677 Pass 16-13Lr »+X H1-1b
BMX19  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX20  W14X30 0.676 Pass 16-13Lr »+X H1-1b
BMX21 W14X34 0.111 Pass 16-12E »(-X+30%-Z) H1-1b
BMX22  W14X30 0.675 Pass 16-13Lr »-X H1-1b
BMX23  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX24  W14X30 0.676 Pass 16-13Lr »+X H1-1b
BMX25  W8X21 0.069 Pass 16-13Lr »+X H1-1b
BMX26  W14X30 0.678 Pass 16-13Lr »+X H1-1b
BMX27  W8X21 0.069 Pass 16-13Lr »+X H1-1b

\ i. E
S

VisualAnalysis 18.00.0006, Advanced
www.iesweb.com
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Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
Combined Check
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Member Unity Checks (continued)
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| Member | Section | Unity Check | Status | Result Case | Code Reference | Type

BMX28  W14X30 0.675 Pass 16-13Lr »+X H1-1b Combined Check
BMX29 W16X40 0.070 Pass 16-12W »+X H1-1b Combined Check
BMX30 W14X30 0.358 Pass 16-13Lr »+X H1-1b Combined Check
BMZ1 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ2 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ3 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ4 W14X22 0.515 Pass 16-13Lr »+X H1-1b Combined Check
BMZ5 W16X40 0.645 Pass 16-13Lr »+X H1-1b Combined Check
BMZ6 W14X34 1.106 Fail 16-13Lr »-X H1-1b Combined Check
BMZ7 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ8 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ9 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ10  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ11  W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ12  W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ13 W14X22 0.547 Pass 16-13Lr »+X H1-1b Combined Check
BMZ14 W18X40 0.847 Pass 16-13Lr »+X H1-1b Combined Check
BMZ15 W14X34 1.135Fail 16-13Lr »-X H1-1b Combined Check
BMZ16  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ17  W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ18  W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ19 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ20 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ21  W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ22 W14X22 0.542 Pass 16-13Lr »+X H1-1b Combined Check
BMZ23 W14X34 1.191 Fail 16-13Lr »+X H1-1b Combined Check
BMZ24 W14X34 1.128 Fail 16-13Lr »-X H1-1b Combined Check
BMZ25  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ26  W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ27 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ28 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ29  W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ30 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ31 W14X22 0.542 Pass 16-13Lr »+X H1-1b Combined Check
BMZ32 W14X34 1.190 Fail 16-13Lr »+X H1-1b Combined Check
BMZ33 W14X34 1.129 Fail 16-13Lr »-X H1-1b Combined Check

$1
S

VisualAnalysis 18.00.0006, Advanced
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Member Unity Checks (continued)
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| Member | Section | Unity Check | Status | Result Case | Code Reference | Type
BMZ34  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ35 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ36  W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ37 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ38 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ39  W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ40 W14X22 0.548 Pass 16-13Lr »+X H1-1b Combined Check
BMZ41  W18X40 0.848 Pass 16-13Lr »+X H1-1b Combined Check
BMZ42 W14X34 1.135Fail 16-13Lr »-X H1-1b Combined Check
BMZ43  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ44  W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMZ45 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ46  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ47 W8X21 0.260 Pass 16-13Lr »+X H1-1b Combined Check
BMZ48 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ49 W14X22 0.547 Pass 16-13Lr »+X H1-1b Combined Check
BMZ50 W18X40 0.847 Pass 16-13Lr »+X H1-1b Combined Check
BMZ51 W14X34 1.135Fail 16-13Lr »-X H1-1b Combined Check
BMzZ52 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ53  W8X21 0.260 Pass 16-13Lr »+X H1-1b Combined Check
BMZ54 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ55 W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ56 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMzZ57 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
BMZ58 W14X22 0.515 Pass 16-13Lr »+X H1-1b Combined Check
BMZ59 W16X40 0.647 Pass 16-13Lr »+X H1-1b Combined Check
BMZ60 W14X34 1.105 Fail 16-13Lr »-X H1-1b Combined Check
BMZ61  W8X21 0.275 Pass 16-13Lr »+X H1-1b Combined Check
BMZ62 W8X21 0.261 Pass 16-13Lr »+X H1-1b Combined Check
BMzZ63 W8X21 0.275 Pass 16-13Lr »-X H1-1b Combined Check
coL1 ?g’ S5X5X.2 0.462 Pass 16-13Lr »-X E3-3 Axial Check
coL2 257?512)(12)( 0.049Pass  16-12E »(-X+30%-Z) H1-1b Combined Check
CoL3 I_-;S;SSIZXIZX 0.535 Pass 16-13Lr »+X H1-1b Combined Check

81
S

VisualAnalysis 18.00.0006, Advanced
www.iesweb.com
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| Member |

coL4

COL5

CoL6

COL7

COL8

CcoL9

COL10

COL11

COL12

COL13

COL14

COL15

COL16

COL17

COL18

COL19

COL20

CoL21

COL22

81
S

Section
HSS5X5X.2
50
HSS5X5X.2
50
HSS12X12X
375
HSS5X5X.2
50
HSS8X8X.3
75
HSS8X8X.3
75
HSS5X5X.2
50
HSS5X5X.2
50
HSS5X5X.2
50
HSS5X5X.2
50
HSS5X5X.2
50
HSS5X5X.2
50
HSS5X5X.2
50
HSS8X8X.3
75
HSS8X8X.3
75
HSS5X5X.2
50
HSS5X5X.2
50
HSS12X12X
375

HSS5X5X.2
50

Unity Check

0.894 Pass

0.077 Pass

0.528 Pass

0.894 Pass

0.199 Pass

0.197 Pass

0.894 Pass

0.078 Pass

0.286 Pass

0.894 Pass

0.077 Pass

0.287 Pass

0.894 Pass

0.196 Pass

0.195 Pass

0.894 Pass

0.077 Pass

0.528 Pass

0.462 Pass

VisualAnalysis 18.00.0006, Advanced
www.iesweb.com

| Status |

Result Case

16-13Lr »-X

16-13Lr »+X

16-13Lr »+X

16-13Lr »-X

16-12E »(-X+30%

+7Z)

16-12E »(+X+30%-

Z)
16-13Lr »-X

16-13Lr »+X
16-13Lr »+X
16-13Lr »-X
16-13Lr »+X
16-13Lr »+X

16-13Lr »-X

Code Reference

E3-3

E3-2

H1-1b

E3-3

H1-1b

H1-1b

E3-3

E3-2

E3-2

E3-3

E3-2

E3-2

E3-3

16-12E »(-X+30%-2Z) H1-1b
16-12E »(+X+30%

+7Z)
16-13Lr »-X

16-13Lr »+X
16-13Lr »+X

16-13Lr »-X

H1-1b

E3-3

E3-2

H1-1b

E3-3

Type

Axial Check

Axial Check

Combined Check

Axial Check

Combined Check

Combined Check

Axial Check

Axial Check

Axial Check

Axial Check

Axial Check

Axial Check

Axial Check

Combined Check

Combined Check

Axial Check

Axial Check

Combined Check

Axial Check
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Member Unity Checks (continued)

| Member | Section | Unity Check | Status | Result Case | Code Reference | Type |
- - 0
CoL23 HSS12X12X 0.049 Pass 16-12E »(-X+30% H1-1b Combined Check
375 +27)
coraa 1A 0.535Pass  16-13Lr »+X H1-1b Combined Check

3 | VisualAnalysis 18.00.0006, Advanced
. g www.iesweb.com Page 9 0f 9
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Description :

I.D. :18-7700
Address :, Livermore, CA

Project Leader : JKE
Phone : Fax : eMail :

Project Notes

Page 26



1500 F St. Engineer: JKE
Project ID: 18-7700
Project Descr:

' Mozaffari Engineering Project Title: Robertson Park Shade Structure

Printed: 9 NOV 2018, 8:09AM
- File = J12018\7L8YA4~T\121091~A\CALCS\I8-7700.€C6 .
General Section Property Calculator Software copyright ENERCALC, INC. 1983-2018, Build:10.18.10.10 .
Lic. # : KW-06001350 Licensee : MOZAFFARI ENGINEERING
Description : W14x034 with Plates

Final Section Properties
Total Area : 13.623 in"2 Ixx : 508.85 in"4

Sxx:-Y : 73.868 in"3
) , lyy : 37.401 in™4 Sxx @ +Y : 67.965 in"3
Calculated final C.G. distance from Datum : Sw - X . 11.082 in"3
X cg Dist. : 0.0in Zxx : 79.028 in"3 SW R 11082 :EAB
Y cg Dist. : -0.4869 in Zyy : 17.199 in"3 W ' '
Edge Distances from CG. : I XX : 6.112 in
+X : 3.3751n +Y : 7.487 in ryy : 1.657in
-X : -3.375in -Y : in
Rotation of All Components @ Angle : 0.00 deg CCW
|
|
|
YDt R
X:CG
|
X Datum
Rectangular & Circular Shapes
I Rectangular Shape : 1 Height = 0.375in Width = 6.000 in Rotation = 0 deg CCW
Area = 2.250 in"2 Xeg = 0.000 in
Yeg = -7.188 in
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1500 F St. Engineer: JKE
Project ID: 18-7700
Project Descr:

' Mozaffari Engineering Project Title: Robertson Park Shade Structure

Printed: 9 NOV 2018, 8:09AM
File = J:\2018\7L8YA4~7\12109I~A\CALCS\18-7700.ec6 .

General Section Property Calculator Software copyright ENERCALC, INC. 1983-2018, Build:10.18.10.10 .
Lic. # : KW-06001350 Licensee : MOZAFFARI ENGINEERING
Description : W14x034 with Plates
I Rectangular Shape : 2 Height = 0.375 in Width = 2.000 in Rotation = 0 deg CCW
Area = 0.750 in"2 Xeg = 2.130 in
Ycg = 6.360 in
I Rectangular Shape : 3 Height = 0.375 in Width = 2.000 in Rotation = 0 deg CCW
Area = 0.750 in"2 Xcg = -2.130 in
Yeg = 6.360 in
Steel Shapes
- W14x34 : 1 Area = 9.873 in"2 Rotation = 0 deg CCW
Xeg = 0.000 in
Yeg = 0.000 in
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1500 F St. Engineer: JKE
Project ID: 18-7700
Project Descr:

' Mozaffari Engineering Project Title: Robertson Park Shade Structure

Printed: 9 NOV 2018, 8:52AM

File = J:\2018\7L8YA4~7\12109I~A\CALCS\18-7700.ec6 .
Steel Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.10.10 .
Lic. #: KW-06001350 Licensee : MOZAFFARI ENGINEERING

Description : Line C - W14x34 with added 3/8" plates

CODE REFERENCES

Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

D(0.0R$} -@(éféﬁh\ﬂﬂ(@h 186)

| |
‘ W14x34 - Added Plates ’

| Span = 46.0 ft ‘
| |

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Load(s) for Span Number 1
Point Load : D=1.60, Lr=4.90, W=7.50 k @ 23.0 ft, (From (E)w14 beam)

Uniform Load : D =0.0130, Lr=0.06240, W =0.1186 k/ft, Tributary Width = 1.0 ft, (overhang)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.702:1 Maximum Shear Stress Ratio = 0.097:1
Section used for this span W14x34 - Added Plate Section used for this span W14x34 - Added Plate

Ma : Applied 138.401 k-ft Va : Applied 7.710 k
Mn / Omega : Allowable 197.176 k-ft Vn/Omega : Allowable 79.80 k
Load Combination +D+0.750Lr+0.750L+0.450W+H Load Combination +D+0.750Lr+0.750L+0.450W+H
Location of maximum on span 23.000ft Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 2.593 in Ratio = 212>=180
Max Upward Transient Deflection 0.000 in Ratio = 0 <180
Max Downward Total Deflection 3.072 in Ratio = 180 >=120
Max Upward Total Deflection 0.000 in Ratio = 0 <120
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 7.710 7.710
Overall MINimum 1.129 1.129
+D+H 1.881 1.881
+D+L+H 1.881 1.881
+D+Lr+H 5.766 5.766
+D+S+H 1.881 1.881
+D+0.750Lr+0.750L+H 4.795 4.795
+D+0.750L+0.750S+H 1.881 1.881
+D+0.60W+H 5.768 5.768
+D+0.70E+H 1.881 1.881
+D+0.750Lr+0.750L+0.450W+H 7.710 7.710
+D+0.750L+0.750S+0.450W+H 4.796 4.796
+D+0.750L+0.750S+0.5250E+H 1.881 1.881
+0.60D+0.60W+0.60H 5.015 5.015
+0.60D+0.70E+0.60H 1.129 1.129
D Only 1.881 1.881
Lr Only 3.885 3.885
L Only
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Mozaffari Engineering
1500 F St.

Steel Beam
Lic. # : KW-06001350

Project Title: Robertson Park Shade Structure
Engineer: JKE

Project ID: 18-7700

Project Descr:

Printed: 9 NOV 2018, 8:52AM

File = J:\2018\7L8YA4~7\121091~A\CALCS\18-7700.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.10.10 .
Licensee : MOZAFFARI ENGINEERING
Description : Line C - W14x34 with added 3/8" plates
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
W Only 6.478 6.478
E Only
H Only

Page 30



	COVER SHEET
	SUMMARY
	ROOF
	SEISMIC
	CBC WIND
	VA output.pdf
	Unsaved
	Bill of Materials: Members
	Factored Load Combinations
	Member Loads, Uniform
	Area Uniform Loads
	Member Unity Checks


	VA output.pdf
	Unsaved
	Bill of Materials: Members
	Factored Load Combinations
	Member Loads, Uniform
	Area Uniform Loads
	Member Unity Checks





