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CLIENT: Sternco Engineers, Inc.
202 S. 1%t Ave, Suite 205
Yuma, AZ 85364

PROJECT: Yuma County Foothills Library

HVAC Replacement — Structural Report

13226 E. South Frontage Rd, Yuma AZ 85367

STRUCTURAL CALCULATIONS

DESIGN DATA

CoDE DATA

CALCULATION SUMMARY

This project consists of replacing the existing roof top HVAC units at
the Yuma Co. Foothills Library with new heavier units. The original
construction documents show the steel roof joist are scheduled to
support 1,500 Ib mechanical units. The replacement units are in the
range of 1,800 Ib.

RCSE performed structural calculations to determine the existing joist
shear and moment capacity. The same joists were checked with an
actual dead load based on our field observations along with the 1,800
Ib mechanical unit weight.

The results of our analysis indicate the existing steel joist capacity
exceeds the new demand on the joist. All shear and moment
demand/capacity ratio checks are less than 1.0 and consequently, no
joist strengthening is required.

Yuma Co Foothills Library HVAC Structural Report

Building Code: 2018 1.B.C.
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EXISTING VS. NEW UNITS WEIGHTS

. EXESTING UNIT INFCRMATION EXISTING UNIT WELGHT NEW UNIT WEIGHT W/ ACCESSORIES (LBS) e
W1 ACCESSORIES (L8S)
MAKE MODEL SERIAL¥ UNTONY | PEACCESSORY | CURBADAPTER | TeTAL
KP4, 2 TRANE WSC120A3R0A 20102570L (HP-1, TYP) 41+ 344 = 1285 1286 160 s 1561 12
HP3458] TRANE WSCTZ0ATROA 5201025681 (HP-3, TYF) 841+ 314+ 1285 1206 180 115 1531 12
REMARKS: A

i

EXISTING UNITS INCLUDE CANFAB MODEL 6144-MPE ECONOMIZER AND POWERED EXHAUST ACRESSORIES,

2

ALL (7} UNITS SCHEDULED ARE THE SAME MODEL NUMBER AND A TYPICAL SERIAL NUMBER IS SHOWN.

NEW Lat7 DESHass WIT
JSE A § = {goo

oﬂ[égwif{"i; O ES ™ 41

(Zu“‘fﬁ #
Lt pst2is = (500




Rpbert L. Camplie[[ PROJECT Padd Ol 33 sHeer no.:
] Yuma County Library District 07040 2
Structural Engmeer, E.. Foothills Branch Library =
183 E. 24th Street, Suste 7 Yuma, AZ DATE: BY:
Yuma, A2, 85364 Jun-07 KLB
GRAVITY DESIGN LOADS
2003 INTERNATIONAL BUILDING CODE - Dead and Live Loads
RQOF - High Roof Structure
DEAD LOADS
Corrugated Metal Roofing 2.0 psf
6" Polystyrene 3.0 psf
Steel Accoustic Deck 4.4 psf
Steel Beams ' 2.0 psf
MPE 2.0 psf
Sprinkler 1.5 psf
Misc. 1.1 psf
Total DL | 160 psf]
LIVE LOADS Roof L, | 20 pstlireducible)

BUILT UP ROOF - Main Structure

DEAD LOADS
Roofing 2.5 psf
6" Polystyrene /v 6 —>» 30pst
Steel deck 2.3 psf
Steel Jolsts 2.0 psf
5/8 Gyphoard Ceiling =~ AC@ VS M C LG, ! B —=» 2.8 psf
MPE 1.8 psf
Sprinkler 1.5 psf
Misc. A CYroA-L 2.1 psf
Total DL oLz )5 FoF | 18.0 psf]

LIVE LOADS Roof L, 20 psthreducible)

CEILING - Yestibule Framing

DEAD LOADS
Light Gauge Framing 2.0 psf
Plywood 1.5 psf
5/8 Gypboard Celling 2.8 psf
MPE 1.8 psf
Sprinkler 1.9 psf

LIVE LOADS Raof L, {reducible}

P
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[HHOVATIONS FOR LIVING®

This bulletin provides thermal conductivity, thermal resistance, density and compressive strength for
FOAMULAR® |50, 250, 400, 600 and 1000 insulation in thicknesses of 2", 3" and 4", S units are provided in

the tables, followed by |-P units in parenthesis.

FOAMULAR® 150 Insulation

106 (4") 0,029 (k=0.20) 353 (R20) 208 (1.3 peh)

i0.3 (15 psi)

75 (3" 0.029 (k=0,20) 2.65 (R-15) 208 (1.3 pdf) 103 (15 psi)
50 (2) 0,029 (k=0.20) 1.77 (B-10) 208 (1.3 pef) 103 (15 psi)

FOAMULAR® 2

3 k. SRLLEL

24,8 (1,55 pcf)

3.53 (R-20)

100 {4") 0029 (k=.0.2:(.))

75 (3" 0.029 (k=0.20) 2.65 (R-15) 24,8 {).55 pef) 172 (25 psi)
56 (2 .02 (k=0.20} 177 (R-10) 24,8 {1.55 pef) 72 {25 psi)

100 (4% 3.53 (R-20) 289 (1.8 pef) 276 (40 psi)
75 (3" 0.029 (:=0,20) 2,45 (R-15) 28 (1.8 pcf) 276 (40 psi)
50(27) 0.029 (k=0.20) 177 (R-10) 289 (1.8 pcf) 276 (40 psi)

FOAMULAR® 600 Insulation __

oo
__k.g

ickn her

3

160 (4) T 0029 (k=020) 3.53 (R-20) 35.3 (2.2 pef)

414 (60 psi)

75 (39 0029 (k=0.20) 2,65 (R-15) 353 (2.2 ped) 414 (60 psi)
50 (2 0,029 (x=0.20) 1.77 (R-10) 353 (2.2 peh) 414 (40 psi)

FOAMULAR® 1000 Insulation

VImKS:

_ Compressive Strength

100 (4 0,029 (k=0.20) 3.53 (R-20) 48,1 (3.0 ped) 690 (100 psi)
75 (3 0029 (k=0.20) 2,45 (R-15) 48.1 (3.0 pef) 690 (100 psi)
50 (2) 0,029 (£=0.20) 177 (R-10} 48,1 (3.0 pef) 690 (100 psi}

Notes:

. §l; the International System of Units {Metric). |-, inch-pound units {English).

2. Coenversions are approximate, rounded to the nearest significant digit that is customary for a given property as shown in the tables.
3. 1-P unit definitions:

Thermat Conductivity, "k = Btusin/ft.2«hr+°F

Thermat Resistance, "R" = hr+ft*°F/Btu

Compressive Strength, “psi” = pounds per square inch
Density, "pcf” = pounds per cubic foot

Disclaimer of Liability

3 ua- ) oPE
7‘2“%4""/1'0

Technical information contained herein is furnished OWENS CORMING FOAM INSULATION, LLC e
without charge or obligation and is given and accepted ONE OWENS CORNING PARKWAY

at recipient’s sola risk. Because conditions of use may - TOLEDQ, OHIO 43659

vary and are beyond our control, Owens Corning makes 1-800-GET-PINK®

no representation about, and is not responsible or INKOYATICNS Ok VRS wwiw.owanscorning.com

liable for the accuracy or reliability of data associated Pub. No. 100156703. Printed in U.S.A, September 2011. THE PINK

with particular uses of any product described herein. PANTHER™ 8©1964-2011 Metro-Goldwyn-Mavyer Studioslne. AliRights

Nething cantained in this bulletin shall be considerad a Reserved. The color PINK is a registered trademark of Owens Corning.

recommendation, ©2011 Owens Corning.
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SJ1 Capacity

#nr ]
SJ2 Capacity !

#r [
SJ3 Capacity i

Ay [
SJ4 Capacity |

#r [
. SJ5 Capacity i
s |
SJ1 Demand |

#57 [
S.J2 Demand i

#mr [
SJ3 Demand !

#r |
SJ4 Demand |

o [
SJ5 Demand |

£y |

» | RCSE Steel Joist Capacity Check SK-1
fiErISA ,
wemoseen | ROD Steel Joist Check.r3d

25032
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Y, -0.375k -0.375k
Z] |y [o12 kit ‘ 1
#2754 SJ1 Gapacity \% %
-0.12 kit ‘
& S92 papacityia e |,
f
-0.12 /it ’ ‘
Q?Rl‘% SJ3, %9\3$
i
-0.12 kit J '
75k %’1 5 | Sé ppacity
-0.12 K/t f !
% % SJ5 C@pacity -0.45 K -H0.45 k
-0.098 kit
=l ]
0.45 k S4) Dembnd w V
-0.098 k/it
N 245 e 4
-0.098 kit
045 k? sk'fﬁes ”%%
|
-0.088 k/ft
0.45/k ?45 k s% Dembnd
-0.098 k/it
SJp Demand

Loads: BL.C 1, Dead

.. l

BlERISA [RCE

Memnaessr | ROD

25032

Steel Joist Capacity Check

Sk-2

Steel Joist Check.r3d
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Z] x 0135 Kitt

SJ1 Capacity
|
-0.135 kiit
542 Capacity
!
-0.135 k/ft
543 Chpagity
-0.135 kit
SJ4 Chpacity
!
-0.135 kAt
SJ5 Capacity
i
-0,135 kfft
SJ1 Ogmand
|
-0.135 kfft
S5J2 DLrnand
-0.135 k/it
543 Demand
1
-0.135 kfit
SJ4 Demand
I
-0.135 kit
5J5 Dpmand

Loads: BLC 2, Roof Live

HERisA | RO

ANETIECHTR (AN Rﬂb

25032

Steel Joist Capacity Check

8K-3

Steel Joist Check.r3d
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Y 0375k 0375k
z] « 10.285 Wit ’ ‘
BA7EK SJ1 C\Lpacﬂy \% %
|
-0.255 kift l
% $42 pipacityyiaze |,
-0.255 Kt 1 J
375 ﬁ SJ3, $
|
-0.255 kitt 1 ‘
376 I %’srm K S& Capacity
-0.255 kit } i
% % SJ5 CLpacity -0.45 K 10.45 k

-0.233 kit
“ 045 k $J1 Deman
_ -0.233 kit
? Déﬂ( Emanc 45k
-0.233 k/ft
-0.233 kit
-0.45 @45 < S§ Oman
-0.233 kift
V ? SJ5 Qiemand

toads: LG 2, DL+RLL

wsmemcsn | ROD Steel Joist Check.r3d

_ . | RCSE Steel Joist Capacity Check SK-4
¢ lRisA
I 25032
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E!ERISA Designer  : Rob
Job Number : 25032 Checked By .

avemerschex cowpany - Model Name : Steel Joist Capacity Check

Member SJ1 Capacity, Enveiope
GBSO T mge e oo e i bt g o o 1 e 4 e e

YL L R m—

406315755 o o
[+

3.257

2,438

1,625+

0.513

~0.813~

y Shear Foree (K)

-1.625+ -

-2.438-

Y

-4.876-- -

~5.G89

RETIE S

-1.314 T
0 2.8 5.6 2.4 M.z 4 16.8- 19.6 22.4 252 23

Member Locatlon {ft}
Selected Location Values:
Location: O ft
Max Value: 3.755 (lC2) k
Min Value: 3.755 (LC2) k

RiISA-3D Version 22 [1 Page 1
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: EE ESA Designer : Rob
; Job Number : 25032 Checked By :

aneverscrek coweay  Model Name : Steel Joist Capacity Check

Member 8J1 Capacity, Envelope

11,397 -- e e e e e y _— - - S -
| | | | | |
8.543] - I R 3 !\ S P B ] CRCTETCIPRE
| | [ |
5.695-] ! 1‘ . | . ; - _
! f ! |
2,848~ e e T I _—
i : | }
a i |

2,848 N

NS .

8543

UL - (5 SR

-14.2895 -

7086 e e b

z-z Moment {k-ft)

48,034 o

-22.782- - -

-25.63

-31.3254--

~37.02+ -

!
i,
|

-3%.868
o 2.8 5.6 8.4 11.2 14 16.8 19.6 22.4 252 28

Member Location (ft)

Selected Location Values:
Location: 0O ft
Max Value: 0 (LC 2) k-ft
Min Value: 0 {LC 2} k-ft

RISA-3D Version 22 [1 Page 1
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ANEMETSCHEK COMPANY

Company
Designer
Job Number
Model Name :

: RCSE
: Rob
1 25032

Steel Joist Capacity Check

Page 16 of 33

Checked By :

¥ Shear Force (k)

o

6.966~-
6,192
5.418+ -~
4,644
o
3.0%56-
2,322+
1.548

0.774

Member §J2 Capacity, Envelope

=

-0.7744

1,548~

23,086 - e e s 2 b e

387 -

I IF T S DU .

i
H
f

N

-6.192
a

Location:

2.8

Selected Location Values:
0ft

5.6

Max Value: 3.839 (LC2) k
Min Value: 3.889 (LC2} k

8.4 1.2 14
Member Location {ft)

16.8 19.6 224

252

RISA-3D Version 22

[1

Page 1
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EEERESA Designer  : Rob
Job Number : 25032 Checked By :

areneTschEx cavPany  Model Name @ Steel Joist Capacity Check

Member SJ2 Capacity, Envelope

| | | | |
| | | |

O

~2,655+

5,314

7965 - N
PR T 12 ST ——— . Y

-13.275+

2-z Moment, (k-ft}

15,93

TN L [N PP S

-21.241

23,896 -

-26.551 -

=29.2063 -

-31.861

- -34.516 :
( o 2.8 5.5 8.4 11.2 14 16.8 19.6 22.4 25,2 28

Member Location {ft)

Selected Location Values:
Location: 0 ft
Max Value: 0 (LC 2) k-ft
Min Vaiue: 0 (LC 2) k-ft

RISA-3D Version 22 [1] Page 1
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Company
Designer
Job Number

Model Name :

: RCSE
: Rob
1 25032

Steel Joist Capacity Check

Page 18 of 33

Checked By :

~

v Shear Force (k)

4.063¢
3,251
2.438-]
1625

0.813-

Member 8J3 Capacity, Envelope

0,813

-1.625

-2.438

-3.251+

-4,063

4 BTG

-5,689- --

o -3429

-8.501
o

2.8

Selected Location Values:

Location:

0 ft

5.6

Max Value: 3,967 (LC2) Kk
Min Value: 3.961 (LC 2) k

8.4

112

T
14 16.8

Member Location (ft)

19.6

22,4

28

RISA-3D Version 22

[]

Page 1




ANEMETSCHEK COMPANY

Company : RCSE

Designer : Rob

Job Number : 25032

Model Name : Steel Joist Capacity Check

Page 19 of 33

Checked By :

12,138 -

6.07- -

Member 5J2 Capacity, Envelope

-6.067-

i i
| ‘ l s z
8,104 e i . 1 S : S S— -
‘ \ i
| | | |
I | |
H ; !
3.0354. ... o SR U STON NOUEOUSPTIN AU S
I ! 1 r H
. | ; : | |
e RS B T R
43,035 N E
L

-12.139

T3 [y 7. T P RNS NA.

z% Moment (k-ft)

-18.209-

21,248

#24.278

-27.3134

230,348

-33,382- -

-36.417+

-39.452
1}

2.8

Selected Location Values:

Location: 0 ft

13
5.6 8.4 1.2 14 16.8
Member Location (ft}

Max Value: 0 (LC 2) k-t
Min Value: 0 (LC 2) k-ft

19.6 22.4

25.2

z8

RISA-3D Version 22

[1

Page 1
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EEERESA Designer  : Reb
Job Number : 25032 Checked By .

AreneTscHEk company - Model Name @ Steel Joist Capacity Check

Member SJ4 Capacity, Envelope
Fu BTl memim s e o e e e e s

1

l
4,876~

4.063¢

3,251

2,438

1,625+

0.813-]

y Shear Force (k)

-0.813

21,625 mmmm e e e e L

BB e

-4.063--

-5.689

~6.501 T
Q 2.8 5.6 4.4 11.2 14 16.8 19.6 224 ?5.2 28

Member Location (§t)

Selected Location Values:
Location: Oft
Max Value: 4.032 (LC2) k
Min Value: 4.032 (LC2) k

RISA-3D Version 22 [1] Page 1
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E!IRISA Designer  : Rob
Job Number : 25032 Checked By :

AnerETsCHER comeANy - Model Name : Steel Joist Capacity Check

Member SJ4 Capacity, Envelope

T20ZF e e e e | sy S g s - N . e e s e . e e
| H 1

9,018 e s

8.012- -~

3.006~ -

a

-3.006+ - -

-6.012-

B D18 e

212,023 e

-15.0284- -

z-z Moment (k-~ft)

AB0Z5 i e b e
[ . . 3
224,047 e e

-27.053 -

L33.065 e e e

|
|

36T

+39.076
1] 2.8 5.6 8.4 11.2 14 16.8 19.6 22.4 25.2 23

Member Location {ft)

Selected Location Values:
Location: 0O ft
Max Value: 0 (LC 2) k-ft
Min Value: 0 (LC 2) k-ft

RISA-3D Version 22 [] Page 1




eRiSA

ANEMETSCHEK COMPANY

Company : RCSE
Desigher : Rob
Job Number : 25032

Model| Name :

Steel Joist Capacity Check

Page 22 of 33

Checked By :

T 7 e
BSOTA e e i

ABTEA e et
4,15

4.0638
3,254
2,436
1.625-]

0.813-

Member SJ5 Capacity, Envelope

y Shear Foree (k)

0,813

B 7L N N

TP T R SOV FOTRPRNE JOPR

-3.251

-4.083-

BTG e e b e

-5.689 -

.
373

-6.50%
o

2.2

Selected Location Values:

Location:

0ft

5.6

Max Value: 4,157 (LC2) k
Min Value: 4.157 (LC 2} k

8.4

1t.2

14 1

Momber Location {ft)

ol [

19.6

2.4

25.2

28

RISA-3D Version 22

[]

Page 1
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EE!RESA Designer : Rob
Job Number ; 25032 Checked By :

ansmeTscHeEx conpay - Mode] Name : Steel Joist Capacity Check

{ g Member SJ5 Capacity, Envelope
11,257+ e e

5.629-

o

-2.814+ - -

-5.629-; -

B4z -

-i1.257

14,072 -

z-z Moment {k-ft)

-16.886

49T

B I 1 I

-25.329

2a.4A3-d

-30,958]

33772

P -36,586 T
< . 0 2.8 5.6 8.4 1.2 14 16.8 19.6 22.4 25.2 28

Member Locatlon {ft}
Selected Location Values;
Location; 0 ft

Max Value; 0 {LC 2) k-ft
Min Value: 0 {£C 2) k-t

C

RISA-3D Version 22 [ ] Page 1
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A NEMETSCHEK COMPANY

Company : RCSE
Designer : Rob
Job Number : 25032 Checked By :

Model Name :

Steel Joist Capacity Check

Page 24 of 33

¥ Shear Force (k}

Member 5J1 Demand, Envelope

A

BTG5 e

-1.529

*2:294

I L T .

BB e

4588

-5.353

-6 117

-6.882
¢

Selected Location Values:
Location:

0 ft

5.6

Max Value: 3.484 (LC2) k
Min Value: 3.484 (LC2) k

84 11.2 14 16.8 19.6 224 25.2
Member Location {ff}

28

RISA-3D Version 22

[]

Page 1




Company : RCSE Page 25 of 33
Designer : Rob

4 Job Number : 25032 Cheacked By :
aremerschex coneany  Model Name @ Steel Joist Capacity Check

Member SJ1 Demand, Envelope
DOTBEog o - ooom o L L e o i i B e
i H

8,05+ -

5,367

2,683

Q

2683 - -

-5.367

B.O5 -

-10.733

~E3.416~f - - -

2-2 Moment (k-ft)

T -3 I8 [PPSR

-18.783
2R ARG e

28148 o e e e b e

26833 e e G )G | e e i

BB = - e e v o

32,499 L

-34.882 T
L 2.8 5.6 B.4 11.2 14 16.8 19.6 22.4 25.2 28

Member Locatlon (ft)

Selected Location Values:
Location: 0 ft
Max Value:; 0 (LC 2) k-ft
Min Value: 0 {LC 23 l-ft

RISA-3D Version 22 [ Page 1




liErISA

ANEMETSCHEK COMPANY

Company
Designer

Job Number :
Model Name

: RCSE
: Rob

25032
Steel Joist Capacity Check

Page 26 of 33

Checked By :

5.747-]

Member SJ2 Demand, Envelope

£314

3.645

2,873

2,155

1.437+

0.718

3'592”\ ]

-}

y Shear Force (k)

D T1B -

1437~

B L e

-2.873

~3,592~

IPIEL N P

+5.028 - -

/

-3.326}

-5.747
a

2.8 5.6

Selected Location Values:

Location: O ft

Max Value: 3.645 {LC 2} k
Min Value: 3.645 (LC 2) k

2.4 iz

Member Location {ft)

4

16.8

19.6

224 25.2

28

RISA-3D Version 22

[1

Page 1
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EIERISA Designer  : Rob
Job Number : 25032 Checked By :

anemerscher coweany  Model Name : Steel Joist Capacity Check

Member $J2 Demand, Envelope
97D - o e e e o e ] e e L i e e e o e = e e

i
i

J -
i
! ;
! .
i
I

A.B0G] e e e

2,45 e

o

2,454 -
-4.899-1
7.349 -

-9.798-- - -

I 7 T ——

z-z Moment (k-ft}

PR -2 2 O P .

-17.147-

-19.586-4 - — -
22,046 - - e s
C2BAGE] et d L

29394

1
i
3
T

-31.844

. T
0 2.8 5.6 8.4 112 14 16.8 19.6 224 25.2 28
Q Member Location (ft)

Selected Location Values:
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