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roll-up door. Center opening in bay as shown.
Core-drill corners of opening -
DO NOT OVERCUT OPENING

concrete wall for a new 4' x 8' personnel door.
Center opening in bay as shown.

Core-drill corners of opening -

DO NOT OVERCUT OPENING
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STRUCTURAL NARRATIVE

Two new openings will be cut into existing 14" thick basement concrete walls. The first opening is a 4'x8'
personnel door on the west exterior wall of suite B30. The second opening is a 12'x12' opening on the north
exterior wall of suite B30. The 4'x8' personnel door will have 8' of concrete wall remaining above the opening to
support gravity loads and significant concrete wall remains for seismic shear resistance. The small man door
opening is ok per engineering judgment based on the calculations completed for the 12'x12' opening. See
calculations on the following pages.

The 12'x12" opening occurs at a vent location in the waffle slab, as such no significant gravity load from the waffle
slab or levels above will be supported by the concrete wall at the 12'x12' opening location. A v-brace frame exists
above the opening and is anchored roughly centered on the opening. The maximum capacity of the braces to
apply load to the top of the wall was determined in the following calculation pages. The capacity of base plate
connection of the braces limits the amount of load that can be transfered to the wall. The remaining portion of wall
above the opening is sufficient to act as a beam to support the unbalanced brace loading. The amount of wall
removed removed by the opening is inconsequential from a shear capacity perspective as indicated on the
following calculation pages.
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ATC Hazards by Location

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

@ The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

C\Tc Hazards by Location

Search Information

Address:
Coordinates:
Elevation:
Timestamp:

Hazard Type:

Reference Document:

Risk Category:

Site Class:

Basic Parameters

Name
Ss

S1

* See Section 11.4.8

Value

1.256

0.433

1.256

*null

0.838

*null

Olympic
itional Forest
1009 39th Ave SE, Puyallup, WA 98374, USA
47.155357, -122.28065
501 ft
2024-04-09T14:24:32.0772
_— deen
Seismic
ASCE7-16 Google
]
D
Description

MCER ground motion (period=0.2s)
MCER ground motion (period=1.0s)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2s SA

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

CR;
PGA
Frea
PGAy
T
SsRT

SsUH

SsD
S1RT

S1UH

S1D

PGAd

Value

*null

1

*null

0.914

0.898

0.5

0.55

1.256

1.375

0.433

0.483

0.6

0.5

* See Section 11.4.8

Description

Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)
Probabilistic risk-targeted ground motion (0.2s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (0.2s)
Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (1.0s)

Factored deterministic acceleration value (PGA)
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Unbalanced Existing Chevron Loading
AISC 15th Ed. / 360-16, AISC 341-16

1.) Brace Info

Size: HSS8x8x1/4
Depth: d: 8 in
Angle From Horz. 0: 58.6 °
Area: Ag: 7.1 sqin
Length: Ic: 23.58 ft
r: 3.15in
Grade A500 or A501 per existing drawings
Yeild Strength Fy: 50 ksi (A501)
Ry: 1.4 per AISC 341-16 Table A3.1
Gusset/Brace Weld dw: 5 /16"
Weld Length Iw: 8 in
No of Weld Lines #: 4
Weld Tensile Strength  Fw: 70 ksi
Gusset Plate: tg: 3 /8"
Ig: 26 in
Gusset Yeild Fyg: 36 ksi
Ryg: 1.3
Fug: 58 ksi

2.) Brace Capacity

Compression Capacity:

RyFy = 70 ksi

lc/r 89.8

Fcre = 28 Ksi AISC 15th Ed. Table 4-14
Pu =(1/0.877) Fcre Ag 226.7 kips AISC 341-16 F2.3

Post Buckling Str. 0.3Pu 68.0 kips

Tension Capacity:
Tu =Ry Fy Ag 497.0 kips

Brace Weld Capacity:
Rn = Fw dw Iw # sin(45°) 495.0 kips Controls Tension (Tu)

Gusset Weld Capacity:
Rn = (2) Fw dw Ig sin(45°) (1+0.5sin"°(0))

— ; City of Puyall
Rn - 1121 5 klpS Developmeln)t/!g Psxslittléjr?g Services
ISSUED PERMIT
. Buildi Pla

Gusset Block Shear Capacity: o
Rn = 06 Fug tg Iw (2) + Fug tg d | Engineering || Publ|cWorks|
Rn = 1600.8 kips AISC 15th Ed. EQ J4-5 | Fre || et |
. Quantum Consulting Engineers LLC Project: South Hill - West BLDG Date: 4/9/24 Job No: 23414.01

1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
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Unbalanced Existing Chevron Loading

AISC 15th Ed. / 360-16, AISC 341-16

3.) Unbalanced Load

Vert = (0.3 Pu - Tu) * sin(8)
The nominal capacity of the base plate anchorage in tension is 196.8 kips which controls
Ecl = 196.8 kips, check beam over 12'-0" opening with point load at the middle.

-364.4 Kips
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Company: Date: |4/9/2024
Engineer: Page: | 1/5
z Y o | Project:
Bt R Version 3.0.7947.0 Address:
° Phone:
E-mail:

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 36

Diameter (inch): 1.000

Effective Embedment depth, her (inch): 13.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 14.75

Cnmin (inch): 1.44

Smin (inch): 4.00

Recommended Anchor
Anchor Name: Heavy Hex Bolt - 1" Heavy Hex Bolt, F1554 Gr. 36

RENELRPERrT Rl EEESS
LA RARELERRERY | o -
LALRLRAR N ERRRAY = e

LR LS
ALARAALL

Project description:
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 48.00

State: Cracked

Compressive strength, f'c (psi): 3000

ch,V: 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 10.00 x 32.00 x 0.25

City of Puyallup
Development & Permitting Services
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Company: Date: |4/9/2024
Engineer: Page: |2/5
Project:

T Address:
Phone:
E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [Ib]: 20000

Vuax [Ib] 0

Vuay [Ib] 0

Mux [ft-Ib]: O

Muy [ft-Ib]: O

Mz [ft-Ib]: O

<Figure 1>

20000 Ib

0 ft-Ib
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com




Anchor Designer™
Software
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<Figure 2>
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Company:

Date:

4/9/2024

Engineer:

Page:

3/5

Project:

Address:

Phone:

E-mail:

30.00

30.00

8.00
8.00

4.00
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. Company: Date: |4/9/2024
Anchor Designer™ pany _
Engineer: Page: |4/5
Mol Sof_tware Project:
Version 3.0.7947.0 Address:
Phone:
E-mail:
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 5000.0 0.0 0.0 0.0
2 5000.0 0.0 0.0 0.0
3 5000.0 0.0 0.0 0.0
4 5000.0 0.0 0.0 0.0
Sum 20000.0 0.0 0.0 0.0
Maximum concrete compression strain (%o): 0.00 <Figure 3>
Maximum concrete compression stress (psi): 0
Resultant tension force (Ib): 20000
Resultant compression force (Ib): 0
Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00 o4 Yy 03
01 02
4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) @ #Nsa (Ib)
35150 0.75 26363
Nsa = (4) 35.15 k = 140.6 k _ : : .
5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2) N b - 63 O k|pS, hef InpUt 1
Nb = 164aVFohe® (Eq. 17.4.2.2b) dee per to account for
Aa fc (psi) her (in) N (Ib)
1.00 3000 13.000 62987 Was_her plates OK per
PNosg = (Ane/ Anco) Pecn Pean Fon FoonNo (Sec. 17.3.1 & Eq. 17.4.2.1b) engineering Judegment
Ane (in2) Anco (inz) Ca,min (ln) Pee,N PedN Yen Yep.N Nb (Ib) I PNebg (Ib)
938.00 1521.00 4.00 1.000 0.762 1.00 1.000 62987 0.70 20707

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
@Npn = ¢¥cpNp = ¢¥c,P8Abrgfc (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Yep Abrg (inz) fe (pSI) ¢ ¢an (|b)

1.0 1.50 3000 0.70 25217

Npn = (4) 25.2 /0.7 = 144 k

Development & Permitting Services
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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: ™ Company: Date: |4/9/2024
Anchor DeSIQner Engineer: Page: |5/5
Stron o Sof_tware Project:
:@ Version 3.0.7947.0 Address:
Phone:
E-mail:

1. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

PNsbg = B (1+CazlCa1 )4} (1+5/6Ca1)Nsp = B{ (1+Caz/Ca1)IA}(1+5/6Ca1)(160Ca1VAbrg) ANFs (Sec. 17.3.1, Eq. 17.4.4.1 & 17.4.4.2)
s (in) Cat (in) Caz (in) Abrg (in?) Aa fe (psi) ¢ PNsbg (Ib)
24.00 4.00 99999.00 1.50 1.00 3000 0.70 60126

Nsbg = 60.1 k / 0.70 = 85.6 k

11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?
Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib)  Ratio Status
Steel 5000 26363 0.19 Pass
Concrete breakout 20000 20707 0.97 Pass (Governs)
Pullout 5000 25217 0.20 Pass
Side-face blowout 10000 60126 0.17 Pass

1"@ Heavy Hex Bolt, F1554 Gr. 36 with hef = 13.000 inch meets the selected design criteria.

12. Warnings
- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

- Designer must exercise own judgement to determine if this design is suitable.

Nominal Breakout Strength Controls the Design
Anchorage occurs in heavily reinforced area, it
would unconservative to use the breakout strength
as Ecl

Use the nominal steel strength Ns amplified by 1.4
Ecl =196.8 k
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 9 APR 2024, 7:39AM

Concrete Beam
Lic. # : KW-06005835

File: Concrete Calcs.ec6
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

DESCRIPTION:
CODE REFERENCES

QUANTUM CONSULTING ENGINEERS

(E) 14" Remaining Wall + Waffle Beam Over 12 Opening

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

fe = 3.0 ksi ¢ PhiValues Flexure:  0.90 T
fr=fc™ *7.50 = 410.792 psi Shear: 0.750
\J Density = 145.0 pcf By = 0.850
A Ltwt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 ki S e 29,000.0ksl i
E-MainRebar =  29,000.0 ksi P

Number of Resisting Legs Per Stirrup = 2

E(196.8)

T4 R h

Cross Section & Reinforcing Details

Rectangular Section, Width =14.0in, Height=71.0in

Span #1 Reinforcing....
2-#4 at 24.0 in from Bottom, from 0.0 to 12.0 ft in this span
2-#4 at 21.0 in from Bottom, from 0.0 to 12.0 ft in this span
2-#9 at 6.0 in from Top, from 0.0 to 12.0 ft in this span

Beam self weight calculated and added to loads
Point Load : E =196.80 k @ 5.0 ft, (Max EQ Brace Load)

2-#4 at 33.0 in from Bottom, from 0.0 to 12.0 ft in this span
2-#4 at 9.0 in from Bottom, from 0.0 to 12.0 ft in this span
2-#9 at 12.0 in from Top, from 0.0 to 12.0 ft in this span

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.770 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.004 in Ratio= 38977 >=360
Mu : Applied 318.362 k-ft Max Upward Transient Deflection 0.000in Ratio = 0<360.C
Mn * Phi - Allowable 413.390 k-ft Max Downward Total Deflection 0.004 in Ratio= 38977 >=180.
) ) Max Upward Total Deflection 0.000 in Ratio = 0<180.C
Location of maximum on span 5.005 ft
Span # where maximum occurs Span#1

Cross Section Strength & Inertia

Top & Bottom references are for tension side of section

Phi*Mn  (k-ft) Moment of Inertia ~ (in"4)
Cross Section  Bar Layout Description Bottom Top | gross Icr - Bottom ler - Top
Section 1 2- #4 @ d=47"2- #4 @ d=38"2- #4 @ d=50",2- #4 @ d=62",2-#9 @ 413.39 1,154.05 417562.83 28,883.55  99,637.31

Vertical Reactions

Support notation : Far left is #1

Load Combination Supportl  Support 2
Overall MAXimum 152.070 44.730
Overall MINimum 4.504 2.703
D Only 7.506 4.504 City of Puyallup
+0.60D 4504 2.703 Development & Permitting Services
ISSUED PERMIT
+D+0.70E 114.367 35.404 y
Buildin '“:F
+D+0.5250E 87.652 27.679 g
+0.60D+0.70E 111.364 33.602 Engineering || Public Works
Fire Traffic




PRCTI20240250 Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 9 APR 2024, 7:39AM

File: Concrete Calcs.ec6
Concrete Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
Lic. # : KW-06005835 QUANTUM CONSULTING ENGINEERS

DESCRIPTION: (E) 14" Remaining Wall + Waffle Beam Over 12' Opening

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

E Only 152.070 44.730

Maximum Forces & Stresses for Load Combinations
Load Combination Location (ft) Bending Stress Results ( k-ft)

Segment Span#  along Beam Mu : Max Phi*Mnx Stress Ratio

MAXimum BENDING Envelope

Span#1 1 12.000 318.36 413.39 0.77
+1.20D

Span#1 1 12.000 12.16 413.39 0.03
+0.90D

Span#1 1 12.000 9.12 413.39 0.02
+1.368D+E

Span#1 1 12.000 318.36 413.39 0.77
+0.7320D+E

Span#1 1 12.000 313.90 413.39 0.76

42
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Distance {ft)
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Project ID:
Project Descr:

Printed: 9 APR 2024, 7:39AM

Concrete Beam
Lic. # : KW-06005835

DESCRIPTION: (E) 14" Remaining Wall + Waffle Beam Over 12' Opening

B

File: Concrete Calcs.ec6
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

QUANTUM CONSULTING ENGINEERS

I:*—-

1

)

Shear (ka

MEMBER---}:h

B +1.200 W +0300 0 +1.06804E W +0.7I200+4E
MEMBER»:»

A \ NS

£
118 PR 358 44 54 11 LR 560 1040 20
Distance {ft)

00019

AN

/

C=Fl Cim

00028 \

N L

04 ——
03 2 35 44 13 s 74
Distance ()

BOOnly B+0.600 B +D40.708 W +0+0.5250E B +0.600+0.70F B EJnly

15

103 1151
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Braced Frame Shear Strength Grid 13
AISC 15th Ed. / 360-16, AISC 341-16, ACI 318-14

Determine the expected shear capacity of the braced frames on grid 13

# of Braced Bays = 5 (1 compression and 1 tension brace each bay)
Rn =# (Pu + Tu) cos(0) 1885.2 kips
Concrete Wall Check
Concrete Strength fc= 3 ksi
Thickness tw = 14 in
Total Length It = 156 ft
Total Openings lo = 36 ft
Net Length In= 120 ft
Acv = 20160 sqgin ACI 318-19 18.10.4.1
oc = 3
Rebar #4
A= 0.4 sqin
s = 12 in o.c.
pt=0.0024
Fyt= 60000 psi
Vn = (oc f'c? + pt Fyt) Acv 6193 kips < (8fc'?)Acv = 8834 kips
= 0.6
oVn = 3716 kips > Rn = 1885.2 kips

Note: Grid A has fewer braced frames and significantly more length of wall
Grid A shear wall capacity is ok per engineering judgement.
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