EQUILIBRIUM

ENGINEERSS

August 12, 2013

Paul Smith

JRJ architects. llc

15455 NW Greenbrier Parkway. Suite 260
Beaverton. OR 97006

RE:  Providence Portland Medical Center
Suite 156-ASC
EE LLC Job No. 12043

Dear Paul:

Attached please find calculation sheets C1 through C32, which verify the structural
adequacy of the foilowing:

e [loor infill at removed hot tub

e Replacement of east wall demo

e Analysis of floor structure for new mechanical unit

e New ceilings, soffits. and interior non-bearing walls

o Infill of existing pool and slab on grade at pool footprint
e Anchorage of dual LED overhead light boom to structure

These are shown on the structural drawings S1.0 through S3.2, dated August 12. 2013.
Design is based on the provisions of the 2009 International Building Code. 2010 OSSC.
information indicated on the original structural drawings for the building. and
information gathered during our site visit on July 19, 2013.

Please call if you have any questions.

Sincerely,

PR PNKT
(i Ca ST BB

Justin Fenton. PE
Project Engineer

Inclosure

16325 Boones Ferry Road, Suite 202 # Lake Qswego, Oregon 97035
Phone 503.636.8388 @ Cell 503.803.8576 % Fax 503.636.2090 = Email edg@equilibriumlic.com
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Anchor Calculations Pullott (® = 0.65, @, =0.75)

b
Anchor Designer for AC 318 (Version 4.2.0.2) Pon®)  [Hpe0)  [NalB] [N PNy
580.00 28275 0.00 0.0000
Job Name * Date/Time : 2/8/2010 3:28:32 PM Side-Face Blowout does not apply
Calculation Su -ACI 31 i C Shear Strengths
Anchor Steel (¢ =0.60)
[Anchor - [sieel [#of Anchors  [Embedment Depth (in) [category ] Vo) [0V () Vi) VoV,
e Teenrp  [na | Jis I ] 2240 1344.00 75000  |0.5580
Concrete Concrete Breakout does not apply
Concrete Cracked T (psi) Yoy 3 Pryout does not apply
Sand lightweight over Metal Deck Yes 3000.0 N/A \ateraction check
|conattion Trnickness Gin) [Suppt. Edge Reinforcement ] T.Max(0) <= 0.2 and V.Max{0.56) <= 1.0 [Sec D.7.2}
|8 tension and snear Jsee fgure |7 | Interaction check: PASS
Factored Loads Use 318" Titen HD with 1.5 in.
N, (Ib) Vax (1D) vm, (tb) M, (b°1) Mw (Ib™ft) BRITTLE FAILURE GOVERNS: Governing anchar fallure mode is brittie failure. Per 2006 18C Section 1908.1.16, anchors shall be govemned by a
ductile steel element in structures assigned to Seismic Design Category C. D, E, or F. Alternatively the minimum design strength of the anchor(s)
0 0 750 0 0 shall be at least 2.5 times the factored forces or the anchor attachment to the structure shall undergo ductiie yielding at a load level less than the
design strength of the anchor(s). Designer must exercise own judgement to determine if this design is surtable.
efin)  ledin)  |Moamigh seismic Apply entire shear @ front row
o 0 Yes No
Individual Anchor Tension Loads
N, (Ib)
0.00

€pli) [y lin)
0.00 0.00

individual Anchor Shear Loads

V 1 (B)

750.00

e (in) :'w(‘n)
0.00 0.00

Tension Strengths

Steel (= 0.65)
N_,(Ib) BN, () N, (Ib) N o /0Ny,
10890 7078.50 0.00 0.0000

Concrete Breakout does not apply

=g 1
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Job Name :

Anchor Calculations A(-}-’ 59\4:"’11' M S/-‘{:*Z‘

Anchor Designer for ACI 318 (Version 4.2.0.2)

Calculation Summaty - AC| 318 Appendix D For Cracked Concrete

Anchot

[anchor Jsteet J# ot Anchors  [Embedment Depth (in)

Icmmoly ]

[z Tiennn  fwa | 325

I ]

Concrete

Concrete

Cracked

f (psi)

eV

Sand lightweight over Metal Deck

Yes

3000.0 N/A

[Condtion [hickness (in)

[Suppl. Edge Reinforcement |

LB tension and shear lsez figure

[wa

Factored Loads

N, (Ib) Vyax (10) Viay (10)

M, (It

My

(1b71)

840 108 0

0

0

e (in) ey(in) | Modmigh seismic Apply entire shear @ front row

0 0 Yes No

Individual Anchor Tension Loads
N a, (10}
840.00

e‘m(in) e'N'(in)
0.00 0.00

Individual Anchor Shoar Loads
V s (1)
108.00

€'y, (i) e‘w(h)
0.00 0.00

Tension Strengths
Steel (0 =0.65)

N (ib)  fON_ (i) Ng(b) [N /oN_

20130 13084.50 840.00 0.0642

Concrete Breakout does not apply

Date/Time : 2/972010 11:54:56 AM

Pullout (® =065, O”I’ =075)

Non(ib) ON,,,(1b) Nyo(D) [N, /0N,
1851.00 [902.36 840.00 0.9309
Side-Face Blowout does not apply

Shear Strengths

Steel (¢=0.60)

Veqflb) BV (1D} V,,(Ib) V 2 [9Voq
4098 2458.80 108.00 0.0439
Concrete Breakout does not apply

Pryout does not appty

Interaction check

V.Max(0.04) <= 0.2 and T.Max(0 93) <= 1.0 [Sec D.7.1)

Intéraction check: PASS

Use 112* Titen HD with 3.25 in.

BRITTLE FAILURE GOVERNS: Governing anchor failure mode is brittie faiture. Per 2008 IBC Section 1908.1.16, anchors shall be governed by a
ductile steel element in structures assigned 1o Seismic Design Category C, D, E, or F. Alternatively the minimum design strength of the anchor(s)
shall be at least 2.5 times the factored forces or the anchor attachment to the structure shall undergo dudtile yielding at a load level less than the
design strength of the anchor(s). Designer must exercise own judgement to determine if this design is suitable.

o1 v
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Anchor Calculations

Anchor Designer for ACI 318 (Version 4.2.0.2) = k‘r K.,\CJU&& -2—
>TETNY

Job Name : Date/Time ; 2/9/2010 12:08:15 PM

Anchor

[ancnor — — ]steer [#ofAnchors  JEmbedment Depth (in)
{1z Tien D frua 4 J325 |1 N
Concrote

|Concrete Cracked f (psi) Fev
Sand lightweight over Metal Deck Yes 30000 |NA
[conattion [rhickness (in) [Suppl Eage Reinforcement ]
[Bitension and shear _[see figure A |
Factored Loads
) V ax (1D) Yoy () My, {1b°1) M, (o)
178 178 o o o

e, lin) eylin)  |Modmigh seismic Apply entire shear @ front row
0 0 Yes No

Individual Anchor Tension Loads

N qq (1B}
178.00

&' (M) e'w('m)

0.00 0.00

Individual Anchor Shear Loads

V a1 (IB)

178.00

e, din) e‘w(in)

0.00 0.00

Tension Strengths

Steel (0 =065}

N_,(Ib) BN, (Ib) N, (Ib) N o N,

20130 13084.50 178.00 0.0138
Concrete Breakout does not apply

Pullout (¢ = 0.65 , d ., =0.75 )

Ngo(Ib} N, ib) NG(B) [N, 7oN,,
1851.00 902.36 178.00 0.1973
SideFace Blowout does not apply

Shear Strengths

Steel (¢ =0.60)

Veq(®) DY (1) V (Ib) V o MV
4098 2458.80 178.00 0.0724

Concrete Breakout does not apply

Pryout does not apply

Interaction check

V.Max{0.07) <= 0.2 and T.Max(0.2) <= 1.0 [Sec D.7.1}
Interaction check: PASS

Use 172" di; Titen HD with 3.251In.

BRITTLE FAILURE GOVERNS: Gaverning anchor failure mode is brittle failure. Per 2006 IBC Section 1908.1.16, anchors shall be governed by a
ductile steeif element in structures assigned to Seismic Design Category C, D, E. or F. Altematively the minimum design strength of the anchor(s)
shall be at least 2.5 times the factored forces or the anchor attachment to the structure shall undergo ductile yieiding at a load level less than the
cesign strength of the anchor(s). Designer must exercise own judgement to determine if this design is suitable.
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State of Oregon - Statewide Alternate Method 06-01

Installation of Suspended Ceiling Assemblies and Lighting Fixtures
Page 9 of 19

2) Based on the maximum spacing of 12 feet on-center in each
direction, the following strut sizes and corresponding
maximum lengths may be used:

Strut Size Max. Length
/2" diameter conduit (EMT) 5'-10”

¥ diameter conduit (EMT) 7-8”

1" diameter conduit (EMT) 9-9”

Single 162S125-33 metal stud 12°-0”

(1-5/8" x 20 gauge)

Back to Back 162S125-33 metal studs 15'-0”
(1-5/8” x 20 gauge)

Single 2505125-33 metal stud 13°-6”
(2-1/2" x 20 gauge)

Back to Back 250S125-33 metal studs (2-
1/2” x 20 gauge) i5.-0"

Where utilizing a strut that is not indicated on the table
above, the strut shall be capable of resisting the vertical
component of 180 pounds induced by the wires.

e. Seismic separation joints required. [See Diagram 7]

il General. Ceilings with an area greater than 2,500 square
feet shall be provided with seismic separation joints.
Separation joints shall divide the ceiling area into areas less
than 2,500 square feet and shall allow for a minimum of 2
inches of lateral movement of the ceiling providing | inch
of movement for the portions of ceiling located on either
side of the separation joint. Each 2,500 square foot ceiling
area shall have its grid attached to a closure angle or other
approved device on two adjacent sides as required in
section D ] above.

2) Alternate. In lieu of seismic separation joints, the ceiling
may be divided into arcas less than 2,500 square feet by the
use of partitions or soffits as described below. [See
Diagram 6]

a) Partitions. Where used, partitions shall extend a
minimum of 6 inches above the level of the plane of
the grid and shall be independently braced to the
structure above. )

b) Soffits. Where used. soffits shall extend to a point
at least level with the plane of the grid and shall be
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Job Name .
ajculation Su, - 318 i

Anchor

Anchor Calculations

Anchor Designer for AC| 318 (Version 4.2.0.2) 5PLé\'¥ 'UO‘ E&—

G o (e Tt

Date/Time : 2/9/2010 1:58:28 PM

fanchor Jsteet J# of Anchors

|Embedment Depth (in)

Ic:xegary

1

[z Treno  wa |1

275

i

1

Concrete

Concrete

Cracked

£ (psi) o

Sand lightweight over Metal Deck

Yes

3000.0 N/A

[condition Jrhickness (in)

[suppt Edge Reinforcement

ansinn and shear lse: figure

A

Factored Loads

N, (Ib) ) Vi (1)

M, (1D

M, (577}

580 590

0

0

efin) fe(in)  [Modmigh seismic

Apply entire shear @ front row

0 0 Yes

No

Individual Anchor Tension Loads
N a1 (ID)
590.00

e'm(in) e',,’('n)
0.00 0.00

Individual Anchor Shoar Loads
V a1 (D)
590.00

e‘v.(in) e'vy(ln)
0.00 0.00

Tension Strengths
Steel (¢ =0.65)

N (b)  [oN(Ib) N(b) [N foNg,

20130 13084.50 590.00 0.0451

Concrete Breakout does not apply

Pullout (0 = 0.65, @, =075)

Noa{lb) ON,(1b) N, (D) [N, JON,,
1473.00 718.09 590.00 0.8216
Side-Face Blowout does not apply

Shear Strengths

Steel (& =0.60)

Voqlb) OV, q10) V4 (1b) Vi #Voq
3433 2059.80 590.00 0.2864
Concrete Breakout does not apply

Pryout does not apply

Interaction check

T.Max(0.82) + V,Max{0.29) = 1.11 <= 1.2 [Sec 0.7.3]
Interaction check: PASS

Use 1727 Titen HD with 2.75 in.

BRITTLE FAILURE GOVERNS: Governing anchor failure mode is brittle failure. Per 2006 IBC Section 1908.1.16, anchors shali be governed by a
ductile steel element in structures assigned to Seismic Design Category C, D, E, or F. Altematively the minimum design strength of the anchor(s)
shall be at least 2.5 times the factored forces or the anchor attachment to the structure shall undergo ductie yielding at aload leve! less than the
design strength of the anchor(s). Designer must exercise own judgement to determine if this design is suitable.

K%
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Profis Anchor 2.4.2

Company: Equilibrium Engineers LLC Page: 1
Specifier: Justin Fenton Project: PPP ASC
Address: 16325 Boones Ferry Rd. Suite 202 Sub-Project | Pos. No.: #12043
Phone | Fax: 503.636.8388 | 503.636.2090 Date: 8/8/2013
E-Mail: justin@equilibriumlic.com

Specifier's comments: 3/8" Dia. Hilti KB-TZ w/ 2" Embed Capacity

1 Input data

Anchor type and diameter:
Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Profile:

Base material:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [lb, in.Ib]

Kwik Bolt TZ - CS 3/8 (2)

her = 2.000 in., hyom = 2.313 in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI| 318 / AC193

- (Recommended plate thickness: not calculated)

no profile
cracked concrete, 3000, f.' = 3000 psi; h = 4.000 in.
tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: > No. 4 bar with stirrups
no

'
'
‘
'
‘
i
il
)
'
1
'
'
'
'
i}
'
i
'

Input data and results must be checked for agreement with the existing conditions and for plausibifity!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9434 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

(g
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Profis Anchor 2.4.2

Equilibrium Engineers LLC

Company: Page: 2

Specifier: Justin Fenton Project: PPP ASC

Address: 16325 Boones Ferry Rd. Suite 202 Sub-Project | Pos. No.: #12043

Phone | Fax: 503.636.8388 | 503.636.2090 Date: 8/8/2013

E-Mail: justin@equilibriumlic.com
2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity Bn ! pv [%] Status
Tension - - - -1/- -
Shear Concrete edge failure in direction y+ 1380 1400 -/99 OK
Loading B Bv 4 Utilization gy y [%] Status

Combined tension and shear loads - - = = =

3 Warnings

+ Please consider all details and hints/warnings given in the detailed report!

Fastening meets the design criterial

4 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. |n particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9484 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

i
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Product Submittal Sheet

Tech Support: 888-437-3244 } Sales: 800-543-7140
Engineering Services: 877-832-3206 clarkdietrich.com

P ClarkDietrich

05.40.00 (Cold-Formed Metal Framing)

®
Brady SLP-TRK" siiptrack Structural System
Structural slotted deflection track for interior & exterior walls

Brady's SLP-TRK® system provides a positive attachment for wall strength and
allows for 1" vertical movement. Movement caused by normal head-of-wall and
floor extension or compression is absorbed by SLP-TRK® to prevent damage to
the wall system.

Waferhead screws positively attach the stud through SLP-TRK's vertical slots.
Floor deck movement is absorbed by SLP-TRK™ at the center of the construction
joint.

Slotted Deflection Track

Brady's SLP-TRK® smoothly integrates with a variety of wall installation systems
and is extremely user-friendly, as well as economical. The simple design and easy
installation reduces the cost of materials and labor. And the installer can use the ) E
head-of-wall systems he prefers to work with. Sliptrack Systems complies with the * Allows up to 1" vert. deflection
toughest code requirements in the country, if not the world. It has been tested with « UL Approved 1 & 2 hour

a variety of leading fire-stop products, and has outperformed the requirements of Soutamy

stringent fire and hose stream testing ASTM E-119, ASTM E-814. Sliptrack also y

haés met and exceeded the latest seismic cycling standards found in UL2079 and

ASTM1966

Product Data & Ordering Information:

Material: All Material: Grade 50ksi yield strength, G60
54mils: 16 Gauge, 0.0566" Design Thickness, 0.0538" Min. Thickness
68mils: 14 Gauge, 0.0713" Design Thickness, 0.0677 Min. Thickness

Dimensions: 2-1/2” legs with an inside depth equal to the depth of the stud
- Available in 2-1/2", 47, 6” and 8" width systems
- Vertical slots are 1/4" wide x 1-1/2” long and spaced every 1"o.c.

ASTM & Code Standards:
« ASTM C955, A653 & A1003.
*« MSDS & Product Certification Information is available at www.clarkdietrich.com

Other available Brady SLP-TRK Systems:
Available in 2-1/2", 3-5/8", 4", 6” and 8" width systems in 25ga, 20ga and 18ga G40

Allowable Lateral Loads:
54mils (16gauge) SLP-TRK® P 3308 Ibs
«  68mils (14gauge) SLP-TRK® P =343

Calculating slip track point load:
Point Load {P) = (wind pressure PSF) x (spacing FT) x (wall stud length £T) / 2
0S. Example: {5 PSF) x (1.33 FT) x (9.5 FT) / 2 = 31.7 Ibs.

For more installation and fire rated assemblies on either of these systems, refer to: www.clarkdietrich.com
SLP-TRK®is a registered trademark of SlipTrack Systems, Inc.

GREEN Benefits and Recycled Content:

LEED Credit MR 2 - ClarkDietrich products are manufactured from cold-formed steel. Steel is 100% recyclable, which helps divert debris from the waste
stream.-The-contribution to LEED must be calculated by the contractor based on weight or volume.

LEED Credit MR 4 - ClarkDietrich's steel products have a minimum recycled content of 34.9%, of which 24.3% is post-consumer and 9.4% is
pre-consumer. To report a higher number for your project or seek Credit MR 5, contact Technical Services at 888-437-3244 or visit

www.clarkdietrich.com.
CD-SLP-TRK-STR © 04/23/13 ClarkDietrich Building Systems

Project Information Contractor Information Architect Information
Name: Name: Name:
Address: Contact: Contact;

Phone: Phone:

Fax: Fax:

L
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EQUIL

RIUA Justin Fenton Project Title: 6 J&

. Project Engineer Engineer: Project ID:
~ Equilibrium Engineers LLC Project Descr:
- 16325 Boones Ferry Rd.
. Lake Oswego, Oregon 97035
F’\a(xNEﬁRS 503.636.8388 Printed: 9 AUG 2013, 4:21PM
‘ Composite Steel Beam File = C:AUsers\JUSTIN~\DOCUME~\ENERCA~1\PPPASC~1.EC6

ENERCALC, INC. 1983-2013, Build:6.13.6.21, Ver:6.13.6.21
Licensee : EQUILIBRIUM ENGINEERS LLC

Lic. # : KW-06008381
Description : Mech. Room W16 x 26 [20] <3/4"> Typ. Beam Stress Check with Unit + Slab

CODE REFERENCES

Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combination Set : IBC 2009

Material Properties

Analysis Method : Load ReSIStance Factor Desugn 350 ft
Beam Bracing:  Beam is Fully Braced against lateral-torsion buckling by attached sla e e e
Load Combination iBC 2009 e s
Fy : Steel Yield : 36.0 ksi E: Modulus : 29,000.0 ksi |
’ W16x26
Composite Beam Section Data ‘ s : e Beamis UNSHORED for Concrete Placement
Total Slab Thickness 6.0i m Concrete fc 3.0ksi Stud Diameter 3/4" in
Effective Width 3.501t Concrete Density 145.0 pcf Qn : Stud Capacity 11.0k
Metal Deck... Verco, PLW3 Formiok Rib Height 3.0in Top Width 7.50in
Ribs : Perpendicular Rib Spacing 12.01in Btm Width 4.50in
L(O 68664) W v SLA
v VY Vv Vv N Stas
v L(0.68664)
D(0.8162433) s X A ¥ "
v v

28.0 ft i

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

Beam + Slab self weight calculated and added to loads

Load for Span Number 1
Uniform Load : D = 0.09510 ksf, Extent = 3.50 -->> 16.0 ft, Tributary Width = 8.583 ft, Post Composite Only
Uniform Load : L =0.080 ksf, Extent = 16.0 —>> 28.0 ft, Tributary Width = 8.583 ft, Post Composite Only
Uniform Load : L =0.080 ksf, Extent = 0.0 -->> 3.50 ft, Tributary Width = 8.583 ft, Post Composite Only

DESIGN SUMMARY s = s
‘Maximum Bending Stress Ratio = 0.768: 1 Maximum Shear Stress Ratio = 02731
Section used for this span W16x26 Section used for this span W16x26
Percent Composite Action 39 % Vu : Applied 23.142k

Pre-Composite Composite Vn * Phi : Allowable 84.780k
Mu : Applied 67.618 158.627 k-ft Load Combination span 1
Mn * Phi : Allowable 119.340 206.647k-ft Location of maximum on span 2801t
Load Combination  Post Composite : +1.200+0.50Lr+1.60L+1.60H RIS WIS I DoelE g
Location of maximum on span 141871t
Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Pre-Composite 0.788in Max Downward Composite Deflection 1.672in
Max Upward Pre-Composite 0.000in Max Upward Composite Deflection 0.000in
Pre—Composute Deflection Ratio 425 Composite Deflection Ratio 200

Shear Stud Requlrements

From Support 1 to 14.19 ft use 10 studs.
From 14.19 ft to Support 2 use 10 studs.

Maximum Vertical Reactions - Unfactored Support notation : Far leftis #1
Load Combination Support 1 Support 2
Overall MAXimum 24.468 23.977 %
Erecomposi:e Loads g gggg e.ggg D: 7. R

recomposite minus Construction : 6.9 €. <
Postcomposite : D +Lr 20.450 17.352 = 3y q'ﬂ« 1 ATkt b.CL5"
Postcomposite : D +L 24.468 23977

Postcomposite ; D +Lr+L 24.468 23.977



(24

(LUBRIUM Justin Fenton Project Title: ‘

~  Project Engineer Engineer: Project ID:
- Equilibrium Engineers LLC Project Descr:

; - 16325 Boones Ferry Rd.

e e i Lake Oswego, Oregon 97035

ENGINEERS: 503636.8388

- Composite Steel Beam

Lic, # : KW-06008381

Printed: 9 AUG 2013, 4:21PM
File = C:\Users\JUSTIN~\DCCUME~1\ENERCA~1\PPPASC~1.EC6
ENERCALC, INC. 1983-2013, Build:6.13.6.21, Ver:6.13.6.21
Licensee : EQUILIBRIUM ENGINEERS LLC

Description : Mech. Room W16 x 26 [20] <3/4"> Typ. Beam Stress Check with Unit + Sfab
Max|mumYQrt|Ca| VRejqctions - Unfactored Support notation : Farleftis #1
Load Combination Support 1 Support2
Postcomposite : D +L +8§ 24468 23977
Postcomposite : D +L +W +8/2 24.468 23.977
Postcomposite : D +L +S +W/2 24.468 23.977

Postcomposite : D +L +S+E/1.4 24 468 23.977
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ECUILIBRIUN Jigin Fenton 8 Project Title: .
' Project Engineer ) Engineer: Project ID:
s Equilibrium Engineers LLC Project Descr.

¥ 16325 Boones Ferry Rd.

Lake Oswego, Oregon 97035
ENGINEER © 503.636.8388 Printed: § AUG 2013, 4:21PM

File = C\UsersUUSTIN~T\DOCUME~\ENERCA~1\PPPASC~1.EC6
Composite Steel Beam ENERCALC, INC. 1983-2013, Builc6.13.6.21, Ver:6.136.21

Lic. # : KW-06008381 Licensee : EQUILIBRIUM ENGINEERS LLC
Description Mech. Room W16 x 26 [20] <3/4"> Typ. Beam Stress Check no Mech Unit

e

CODE REFERENCES

"Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combination Set : I[BC 2009

_ Material Properties

Analysis Method : Load Re5|stance Factor Desugn 3501t -

Beam Bracing:  Beam is Fully Braced against lateral-torsion buckling by attached sla I

Load Combination 1BC 2009 e

Fy : Steel Yield : 36.0 ksi E: Modulus : 29,000.0 ksi

1 W16x26

Composite Beam Section Data - o ~ Beamis UNSHORED for Concrete Placement
Total Slab Thickness 6.0in Concrete f'c 3.0ksi Stud Diameter 3/ "in
Effective Width 3.501t Concrete Density 145.0 pcf Qn : Stud Capacity 11.0k
Metal Deck... Verco, PLW3 Formiok Rib Height 3.0in Top Width 7.50in
Ribs : Perpendicular Rib Spacing 12.0in Btm Width 4.50in

L(0.68664)

W16x26

-

28.0ft

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

Beam + Slab self weight calculated and added to loads
Load for Span Number 1
Uniform Load : L = 0.080 ksf, Tributary Width = 8.583 ft, Post Composite Only

* DESIGN SUMMARY , ,
Maximum Bending Stress Ratio = 0.801: 1 Maximum Shear Stress Ratio = 1 0.279:1
Section used for this span W16x26 Section used for this span W16x26
Percent Composite Action 39 % Vu : Applied 23.661k
Pre_Composite Composite Vn i Phl = A"OWabIe 84780 k
Mu : Applied 67.618 165.624 k-ft Load Combination span 1
Mn * Phi : Allowable 119.340 206.647k-ft Location of maximum on span 0.0ft
Load Combination  Post Composite : +1.20D+0.50Lr+1,60L+1.60H Span # where maximum occurs S
Location of maximum on span 14.0ft
Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Pre-Composite 0.789in Max Downward Composite Deflection 1.618in
Max Upward Pre-Composite 0.000in Max Upward Composite Deflection 0.000in
Pre- Composne Deﬂect»on Ratio 425 Composite Deflection Ratio 207
B Shear Stud Requlrements
From Support +to-14.00 ft use 10 studs:
From 14.00 ft to Support 2 use 10 studs.
_Maximum Vertical Reactions - Unfactored . Support notation . Far leftis #1
Load Combination Suppon 1 Support 2
Overall MAXimum 23413 23413
Precomposite Loads 6.900 6.900
Precomposite minus Construction 6.900 6.900 D < lg. 6’
Postcomposite : D +Lr 13.800 13.800 <
Postcomposite : D +L 23413 23.413 [= 23M3- R 4.6
Postcomposite : D +Lr+L 23413 23.413
Postcomposite : D +L +S 23413 23.413
Postcomposite : D +L +W +S8/2 23.413 23413

Postcomposite : D +L +S +W/2 23413 23.413



EGUILIBRIUM Justin Fenton

Project Title:

- Project Engineer Engineer: Project ID:

- Equilibrium Engineers LLC Project Descr:

- 16325 Boones Ferry Rd.

.75 Lake Oswego, Oregon 97035

ENGINEERSY 503 636.8388 ~__ Printed: 9 AUG 2013, 4:21PM

: ile = C: JST UME-~ ~ ~1.E
Composite Steel Beam e ERERGALG, NG, 10892013 Ui 13621, Vr 1362
Lic. # : KW-06008381 Licensee : EQUILIBRIUM ENGINEERS LLC
Description : Mech. Room W16 x 26 [20] <3/4"> Typ. Beam Stress Check no Mech Unit

. Ma{(!mum Yerﬂca[Rﬁeﬁaﬁcﬂonﬁsﬁ. Unfactored Support notation : Far left is #1

Load Combination Support1  Suppot2
Postcomposite : D +L +S+E/1.4 23.413 23.413
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EQUILIBRIUM Jystin Fenton Project Title:
22790 . Project Engineer Engineer.
Equilibrium Engineers LLC Project Descr:

‘ - 16325 Boones Ferry Rd.

%ﬁ (220 Lake Oswego, Oregon 97035

ENGINEERS 503.636.8388 Printed: 7 AUG 2013, 10:18AM
File = C:\Users\WJUSTIN~1\DCCUME~1\ENERCA~1\PPPASC~1.EC6

- Steel Beam ENERCALC, INC. 1983-2013, Builc:6.13.6.21, Ver6.136.21
Lic. # : KW-06008381 Licensee : EQUILIBRIUM ENGINEERS LLC

Description : Hot Tub Framing Member 1 W8x10

Project ID:

_CODEREFERENCES
Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combination Set : IBC 2009

~Material Properties S
Analysis Method : Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam s Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis:  Major Axis Bending
Load Combination IBC 2009

D(O.20é:1) L(0.4)

é Span =6.0 ft T

W8x10

_Applled Loads o Service loads entered. Load Factors will be_a-l.;bf'i"evd for calculations.
Beam self weight calculated and added to loads
Uniform Load : D =0.05060, L =0.10 ksf, Tributary Width = 4.0 ft

DESIGN SUMMARY Bl DesignOK |

Maximum Bending Stress Rato =  0.123:1 Maximum Shear Stress Ratio = 0.067:1
Section used for this span W8x10 Section used for this span W8x10
Mu : Applied 4.027 k-ft Vu : Applied 2.685 k
Mn * Phi : Allowable 32.871 k-ft Vn * Phi : Allowable 40.239 k
LLoad Combination +1.20D+0.50Lr+1.60L+1.60H Load Combination +1.20D+0.50Lr+1.60L+1.60H
Location of maximum on span 3.0001t Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.013 in Ratio= 5469
Max Upward L+Lr+S Deflection 0.000 jn Ratio = 0 <360
Max Downward Total Deflection 0.020 in Ratio= 3572
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max."-" Defl  Location in Span Load Combination Max. "+ Defl Location in Span
D+l 1 0.0202 3.030 0.0000 0.000
Vertical Reactions - Unfactored Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1.837 1.837
D Only 0.637 0.637
L Only 1.200 1.200

DH. 1.837 1.837
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SRIUM Jystin Fenton

" Project Engineer

Equilibrium Engineers LLC
16325 Boones Ferry Rd.
Lake Oswego, Oregon 97035
ENGINEERS® 503 636.8388

Project Title: 'L\
Engineer. 65

Project Descr:

Project ID:

Printed: 8 AUG 2013, 10:01AM

- Steel Column

Lic. # : KW-06008381
Description : VLED Kicker Angle

_ Code References

File = C:\UsersWUSTIN~N\DOCUME~1\ENERCA~1\PPPASC~1.EC6
ENERCALC, INC. 1383-2013, Build:6.13.6.21, Ver:6.13.6.21
Licensee : EQUILIBRIUM ENGINEERS LLC

Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combinations Used : IBC 2009
General Information

Steel Section Name : L3x3x3/16

Overall Column Height 6.0 ft

Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition for deflection (buckling) along columns :
Fy : Steel Yield 36.0 ksi X-X (width) axis :
E : Elastic Bending Modulus 29,000.0 ksi Unbraced Length for X-X Axis buckling = 6.0 ft, K= 1.0
Load Combination : IBC 2009 Y-Y (depth) axis : . .
Unbraced Length for Y-Y Axis buckling = 6.0 ft, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 22.260 lbs * Dead Load Factor -
AXIAL LOADS . ..
Axial Load at 6.0 ft, L = 0.2010 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.02431 :1 Maximum SERVICE Load Reactions . .
Load Combination +1.20D+0.50Lr+1.60L+1.60H Top along X-X 0.0k
Location of max.above base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pu 0.3483 & Bottom along Y-Y 0.0k
0.9*Pn 14.329 k . i
Mu-x 0.0 kft Maximum SERVICE Load Deflections . ..
Lo gL Alor;ngc;\a(d combination 9.0 ne i BN
Mu-y 0.0 k-t '
0.9*Mn-y: 1.160 k-ft Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratio = 0.0: 21
Load Combination
Location of max.above base 0.0 ft
At maximum location values are . ..
Vu: Applied 0.0 k
Vn * Phi: Allowable 0.0 k
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