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TLS Design-Build LLC
Normandy Park, WA 98166 

P: 206-853-5728   F: 206-420-3200  E: quyenseattle@gmail.com 

PROJECT INFORMATION: 
Project Name: Hau Hau Market 
Property Owner: Guo Investments LLC 
Site Address: 412 12th Avenue S. Seattle, WA 98144 
Tax ID: 817010-0195 
Zone: DMR/C75/75-95 
Lot Size: 12,000 SF (0.28 Arce) 

EXISTING SITE DESCRIPTION: 
The project site is in a zone Downtown DMR/C75/75-95, where both commercial and 
residential development is generally allowed.  The 12,000 SF corner lot is located at the 
intersection of 12th Avenue South and South King Street.  The lot is rectangular, 
approximately 120 feet wide by 100 feet in depth, slopes slightly downward toward East.  
There are existing concrete sidewalks with trees along the street frontage. 
The project site is classified and established as International District called Little Saigon. 
This Internal District is the urban focal point for the Asian American community, was 
established to promote, preserve and perpetuate the cultural, economic, historical, and 
otherwise beneficial qualities of the area, particularly the features derived from its Asian 
heritage. 
However, the site vicinity has grappled with homelessness, and open-air drug markets 
that are highly concentrated in the 12th Avenue South and South Jackson Street 
corridors of Little Saigon. The neighborhood has struggled with persistent 
encampments, property crime, and the impacts of the illicit drug trade.  Due to persistent 
street crime and retail theft, the property is fully fenced after business hours. 

EXISTING BUILDING DESCRIPTION: 
A three story mixed retail and office structure with underground and street level parking 
spaces, located at 412 12th Avenue South Seattle, Washington. The building was built in 
1992, a mixed-use structure also known as podium construction; consists of concrete 
framing from the basement to the street level, with a three story timber framing above 
the street level, and a flat roof timber framing made up with fire retardant built-up roofing 
material.  The building is primarily used as a grocery store and storage for the Hau Hau 
market. 
At the street level along 12th Avenue South, the onsite parking spaces are used to 
showcase and store produce.  The outdoor produce display area is temporarily covered 
with tie-down blue roof tarp, providing shade and protecting the area from the weather. 
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Existing Bird’s-Eye View Along 12th Avenue S. 

Existing West Facade Along 12th Avenue S. 

Existing South Façade Along S. King Street 
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DESCRIPTION OF PROPOSED WORK: 
This is an accessory storage addition project for an existing tenant, Hau Hau Market.  
The use of the current space is M-Occupancy (Mercantile), no change in occupancy.  
The scope of work includes 2,798 SF unheated enclosed storage with roof cover, and 
interior finishes. 

Interior space: The new 2,798 SF enclosed interior space consists of storage space for 
the produce, weather protection for the existing walk-in freezer and cooler, and a 
walkway to the grocery store and storage space in the upper level. 
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TLS Design-Build LLC
Normandy Park, WA 98166 

Exterior Walls: The 3 sides of the enclosed space will be steel frame posts and beams, 
with threaded rod cross bracing to resist seismic and wind lateral loadings. 
The North side of the storage space, in front of the steel frame, aluminum storefront 
glazing will be connected from the existing parking concrete floor to the new roof steel 
framing.  On the West side of the storage space facing 12th Avenue South, there will be 
50% aluminum storefront glazing and 50% light gauge metal stud wall with stucco finish 
to match the existing building.  And the South side of the storage space facing South 
King Street, due to the exposed walk-in freezer, only partial aluminum storage glazing 
will be provided for natural lighting, and the remaining wall will be light gauge metal stud 
wall, with stucco finish to blend in with the existing building. 

West Side Steel Framing 

North & South Side Steel Framing 

West Side Facing 12th Ave. S. 

Beige Stucco 

Steel Post-Beam Framing 

Threaded rod cross bracing 

Aluminum Frame Glazing Existing Metal Fence 
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12th Ave. S. and S. King Street Corner 

Roofing: The roof framing consists of steel beams, timber roof purlins and sub purlins, 
and plywood sheathings.  The new storage roof’s finish will be standing seam metal 
roof, to be painted black to blend in with the existing black metal fence. 

Standing Seam Metal Roof 
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PROPOSED WORK SUMMARY: 
The proposed 2,798 SF enclosed storage addition to the Hau Hau Market is a perfect 
complement to the Little Saigon neighborhood.  It will provide an inviting and aesthetic 
space, promote community engagement and culture-based enrichment, and prevent 
retail theft and street crime.  The new enclosed storage addition will also eliminate the 
existing unpleasant tie-down blue roof tarp. 
The building materials, accent color palettes, and finishes were selected to echo the 
natural textures of the surrounding environment and neighborhood. 
This proposed enclosed storage addition project meets the International District Mixed 
Zone goals and objectives: To maintain and protect the Asian culture; To protect, 
preserve, and promote small retail and commercial businesses; To encourage the 
rehabilitation of existing buildings; And to assure new development compatible in scale 
and character with existing buildings. 

Existing Facade 

Proposed Facade 
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Building 3D Model and Rendering
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February 23, 2026 03A 
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February 23, 2026 04A 
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February 23, 2026 05A 
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Building Permit Set of Drawings
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Building Structural Calculations
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HOW HOW MARKET
STRUCTURAL CALCULATIONS 

412 12th Avenue S.
Seattle, WA 98144

Date:
February 3rd, 2026

By:

TLS Design-Build LLC 
Normandy Park, WA 98166

206-853-5728
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DESIGN CRITERIA

SNOW LOAD --------------------------------------------------- 25 PSF 

FLOOR LIVE ---------------------------------------------------- 100 PSF 

PHOTOVOLTAIC (PV) PANEL LOAD ------------------- 5 PSF

GUARDRAILS/BALCONY RAILS ------------------------- 50 PLF, 200 LBS

WIND:
DIRECTIONAL PROCEDURE ------------------------------ 100 MPH, EXP. B, Kzt =1.00

SEISMIC: EQUIVALENT LATERAL FORCE PROCEDURE
ORDINARY CONCENTRICALLY BRACE FRAME --- SS = 1.408, S1 = 0.491

SDS = 1.126, SD1 = 0.592
IE = 1.0, R = 3.25, Ω = 2.0, Cd = 3.25 
Site Class D

SOIL BEARING ------------------------------------------------  4,000 PSF 
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LATERAL CALCULATIONS 
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ASCE Hazards Report
Address:
412 12th Ave S
Seattle, Washington
98144

Standard: ASCE/SEI 7-16 Latitude: 47.598587

Risk Category: II Longitude: -122.316869

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 169.9116903879613 ft 
(NAVD 88)

Wind

Results: 

Wind Speed 98 Vmph

10-year MRI 67 Vmph

25-year MRI 74 Vmph

50-year MRI 78 Vmph

100-year MRI 83 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Wed Aug 20 2025

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

https://ascehazardtool.org/ Wed Aug 20 2025
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SS : 1.408

S1 : 0.491

Fa : 1.2

Fv : N/A

SMS : 1.689

SM1 : N/A

SDS : 1.126

SD1 : N/A

TL : 6

PGA : 0.601

PGA M : 0.721

FPGA : 1.2

Ie : 1

Cv : 1.382

Seismic

Site Soil Class: 

Results: 

Data Accessed: 

Date Source: 

D - Default (see Section 11.4.3)

USGS Seismic Design Maps

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Wed Aug 20 2025

https://ascehazardtool.org/ Wed Aug 20 2025
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SEISMIC CRITERIA ASCE 7‐16 Ch. 11 & Ch. 12

Imp. Factor = 1.0
R Value = 3.25 Table 12.2‐1
Risk Caterory = II
Site Class = D

Ss = 1.408 Ct = 0.02 Table 12.8‐2
S1 = 0.491 h (ft) = 14
Fa = 1.200 Table 11.4‐2 x = 0.75 Table 12.8‐2
Fv = 1.809 Table 11.4‐1 Cu = 1.4 Table 12.8‐1
SMS = 1.690 TL = 6
SM1 = 0.888 T = Ct h

x = 0.145 < Cu (12.8‐7)
SDS = 1.126 Cs = SDS/(R/I) = 0.347 (12.8‐2)
SD1 = 0.592 Cs, max =  1.259 (12.8‐3) or (12.8‐4)

Cs, min = 0.044*SDS*I = 0.050 > 0.01 (12.8‐5)
CS,ULT = 0.347
CS,ALL = 0.243
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DESIGN CRITERIA IBC 2021

ROOF DEAD LOAD FLOOR DEAD LOAD
Composition  2.5 psf Flooring 1.0 psf
3/4" Plywood 2.4 psf 3/4" Plywood 2.4 psf
Roof Truss@24" 3.8 psf 2x10 @16" 3.1 psf
Insulation 1.0 psf Insulation 1.0 psf
5/8" GWB 2.8 psf 5/8" GWB 2.8 psf
MEP 1.0 psf MEP 1.0 psf
Total 13.5 psf Total 11.3 psf
Use 15.0 psf Use 12.0 psf

ROOF LIVE LOAD FLOOR LIVE LOAD
Snow 25 psf Floor   40 psf

Deck 60 psf

SEISMIC DESIGN CRITERIA ASCE 7‐16 Ch. 11 & Ch. 12 WIND DESIGN CRITERIA ASCE 7‐16 Ch. 27 Directional Procedure
Imp. Factor = 1.0
R Value = 3.25 Table 12.2‐1 V = 100.0 mph Ke = 1.0
Risk Caterory = D Exposure = B   Kd = 0.85
Site Class = D h = 14.0 ft G = 0.85

KZT = 1.38
Ss = 1.408 Ct = 0.02 Roof Slope = 1 :12 4.8°
S1 = 0.491 h (ft) = 14.0
Fa = 1.20 x = 0.75 Pressure Coefficient (Cp)
Fv = 1.809 T = Ct h

x = 0.145 Windward Wall = 0.8 Windward Roof = 0.3
SDS = 1.126 Cs = SDS/(R/I) = 0.347 Leeward Wall = ‐0.5 Leeward Roof = ‐0.6
SD1 = 0.592 Cs, max = SD1/(T*R/I) = 1.259

Cs, min = 0.044*SD1*I = 0.026 Pressure (PSF) q = 0.00256KzKztKdKeV
2

CS,ULT = 0.347 Ht Kz qz 0.6*qz (ASD) qh PWW PLW PWALL PROOF
CS,ALL = 0.243 0‐15 0.57 17.116 10.270 10.26985 6.983 5.135 12.118 0.768

15‐20 0.62 18.618 11.171 N/A 7.596 5.135 12.731 N/A
Seismic Weight 20‐25 0.66 19.819 11.891 N/A 8.086 5.135 13.221 N/A
Partitions = 20 psf 25‐30 0.70 21.020 12.612 N/A 8.576 5.135 13.711 N/A
*Roof Weight = 1/2 Partition + Roof DL 30‐35 0.76 22.822 13.693 N/A 9.311 5.135 14.446 N/A
*Floor weight = Full Partition + Floor DL 35‐40 0.81 24.323 14.594 N/A 9.924 5.135 15.059 N/A
Roof = 25 psf 40‐45 0.85 25.524 15.315 N/A 10.414 5.135 15.549 N/A
Floor = 32.0 psf 45‐50 0.89 26.726 16.035 N/A 10.904 5.135 16.039 N/A
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LATERAL ANALYSIS
Seismic (ASD/Allowable) Diaphragm Force (ASD/Allowable)

Level Area (ft2) Unit Wt. (psf) Weight (kips) Avg. h (ft) Wi*h Distribution (%) Shear, V (kips) ∑Fi (kips) wpx (kips) ∑wi Fpx (kips) Fpx, min (kips) Fpx, max (kips) Fpx (kips)
Roof 2820 15 42.3 14 592.2 100% 10.27 10.27 42.3 42.3 10.27 6.67 13.34 10.27

Main Level 0 0 0.0 0 0.0 0% 0.00 0.00 0.0 0.0 0.00 0.00 0.00 0.00
42.3 592.2 100% 10.27

Base Shear V = Cs W  V (kips)
CS,ULT = 0.347 14.68 Ultimate
CS,ALL = 0.243 10.27 Allowable
SDS = 1.126
Ie = 1.00

North‐South Exposure
Level Trib. (ft) Wind Load (plf) Length (ft) Shear, V (kips) E (kips)
Roof 8 12.12*(8) = 96.96 plf 40.5 3.93 10.27 Seismic Controls

Main Level 0 40.5 0.00 0.00
. 3.93 10.27

East‐West Exposure
Level Trib. (ft) Wind Load (plf) Length (ft) Shear, V (kips) E (kips)
Roof 8 12.12*(8) = 96.96 plf 71.5 6.93 10.27 Seismic Controls

Main Level 0 71.5 0.00 0.00
6.93 10.27
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SHEAR DISTRIBUTION ANALYSIS

North‐South / Front‐Back Direction
Direct Shear
Roof: V1, seismic = ((10.27)*1000*(10.5/40.5))/(71.5) = 37.2 plf SW6

V2, seismic = ((10.27)*1000*(30/40.5))/(10+10) = 380.4 plf SW3 Use Steel X‐Brace

V1, wind = ((3.93)*1000*(10.5/40.5))/(71.5) = 14.3 plf SW6
V2, wind = ((3.93)*1000*(30/40.5))/(10+10) = 145.6 plf SW6

   
Result: Use SW6 Capacity = 242 plf (seismic)

Capacity = 340 plf (wind)

Use SW3 Capacity = 456 plf (seismic)
Capacity = 595 plf (wind)

East‐West / Side‐Side Direction
Direct Shear
Upper Roof: V1, seismic = ((10.27)*1000*(35.75/71.5))/(8) = 641.9 plf 2SW4 Use Steel X‐Brace

V2, seismic = ((10.27)*1000*(35.75/71.5))/(8) = 641.9 plf 2SW4 Use Steel X‐Brace

V1, wind = ((6.93)*1000*(35.75/71.5))/(8) = 433.1 plf SW4
V2, wind = ((6.93)*1000*(35.75/71.5))/(8) = 433.1 plf SW4

Result: Use SW4 Capacity = 353 plf (seismic)
Capacity = 495 plf (wind)

Use 2SW4 Capacity = 706 plf (seismic)
Capacity = 990 plf (wind)
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NORTH-SOUTH DIRECTION

EAST-WEST DIRECTION
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North-South Direction
Design Tension Brace Member (AISC341 14.2) Ex

Check 1" diameter threaded rod:
Ex = 5.43 kips (LRFD)
Pt, max = 7.69 kips (LRFD)
ϕt = 0.90 10'
ϕt = 0.75
Fy = 55 ksi
Fu = 75 ksi

Ag = 0.785 in2

ϕtPn = 38.9 kips > Pt,max = 7.69 kips
ϕtPu = 44.2 kips > Pt,max = 7.69 kips
1" threaded rod  is adequate

10'
Design Bracing Connection (AISC41 14.4)
Check brace to gusset plate:
Ω = 2.0
Ω Pt, max = 15.4 kips
Ry = 1.1 Table I-6-1
Fy = 55 ksi

Ag = 0.785 in2

Ry Fy Ag = 47.5 kips > Ω Pt,max = 15.4 kips
Clevis No. 3 with 1" diameter bolt are adequate

Check 1/2" gusset plate:
Ω = 2.0
Ω Pt, max = 15.4 kips
ϕt = 0.90
ϕt = 0.75
Fy = 36 ksi
Fu = 58 ksi

Ag = An = 2.438 in2

ϕtPn = 79.0 kips > Ω Pt,max = 15.4 kips
ϕtPu = 106.0 kips > Ω Pt,max = 15.4 kips
1/2" gusset plate is adequate

Check 1/4" welding:
Ω = 2.0
Ω Pt, max = 15.4 kips
Ω Pt, y = 10.9 kips
Ω Pt, x = 10.9 kips
FEXX = 70.0 ksi
l = 10.0 in
ϕ Rn = 55.7 kips > Ω Pt,x or y= 10.9 kips
1/4" fillet weld is adequate
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East-West Direction
Design Tension Brace Member (AISC341 14.2)
Check 1" diameter threaded rod: Ex

Ex = 7.34 kips (LRFD)
Pt, max = 11.74 kips (LRFD)
ϕt = 0.90
ϕt = 0.75
Fy = 55 ksi 10'
Fu = 75 ksi

Ag = 0.785 in2

ϕPn = 38.9 kips > Pt,max = 11.74 kips
ϕPn = 44.2 kips > Pt,max = 11.74 kips
1" threaded rod with clevis No. 3 and turnbuckle is adequate

Design Bracing Connection (AISC41 14.4) 8'
Check brace to gusset plate:
Ω = 2.0
Ω Pt, max = 23.5 kips
Ry = 1.1 Table I-6-1
Fy = 55 ksi

Ag = 0.785 in2

Ry Fy Ag = 47.5 kips > Ω Pt,max = 23.5 kips
Clevis No. 3 with 1" diameter bolt are adequate

Check 1/2" gusset plate:
Ω = 2.0
Ω Pt, max = 23.5 kips
ϕt = 0.90
ϕt = 0.75
Fy = 36 ksi
Fu = 58 ksi

Ag = An = 2.438 in2

ϕtPn = 79.0 kips > Ω Pt,max = 23.5 kips
ϕtPu = 106.0 kips > Ω Pt,max = 23.5 kips
1/2" gusset plate is adequate

Check 1/4" welding:
Ω = 2.0
Ω Pt, max = 23.5 kips
Ω Pt, y = 16.6 kips
Ω Pt, x = 16.6 kips
FEXX = 70.0 ksi
l = 10.0 in
ϕ Rn = 55.7 kips > Ω Pt,x or y= 16.6 kips
1/4" fillet weld is adequate
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Company: TLS Design-Build LLC Date: 9/7/2025

Engineer: QCN Page: 1

Project: Hau Hau Market

Address: 412 12th Ave S Seattle, WA

Phone:

E-mail:

Anchor Designer™ for
Concrete Software
Version 3.4.2506.1

1.Project information

Project description: Anchor Bolt Design
Location: 
Design name: Design

Comment: 

2. Input Data & Anchor Parameters

General
Design method:ACI 318-19
Units: Imperial units

Anchor Information:
Anchor type: Torque controlled expansion anchor
Material: Carbon Steel
Diameter (inch): 0.750
Nominal Embedment depth (inch): 5.000
Effective Embedment depth, hef (inch): 4.250
Code report: ICC-ES ESR-3037
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 7.48
cac (inch): 7.08
Cmin (inch): 6.00
Smin (inch): 3.50

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Cracked
Compressive strength, f’c (psi): 5000
Ψc,V: 1.2
Reinforcement condition: A tension, B shear
Supplemental edge reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 10.00 x 13.00 x 0.50
Yield stress: 36000 psi

Profile type/size: 5X5X3/8

Recommended Anchor
Anchor Name: Strong-Bolt® 2 - 3/4"Ø STB2, hnom:5" (127mm)
Code Report: ICC-ES ESR-3037

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.com45



Company: TLS Design-Build LLC Date: 9/7/2025

Engineer: QCN Page: 2

Project: Hau Hau Market

Address: 412 12th Ave S Seattle, WA

Phone:

E-mail:

Anchor Designer™ for
Concrete Software
Version 3.4.2506.1

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
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: Yes

Service level loads:
D E L S Strength level loads  

Na [lb]: 0 8300 0 0 16600
Vax [lb]: 0 0 0 0 0
Vay [lb]: 0 8300 0 0 16600
Mx [ft-lb]: 0 0 0 0 0
My [ft-lb]: 0 0 0 0 0
Mz [ft-lb]: 0 0 0 0 0

<Figure 1>

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.com46



Company: TLS Design-Build LLC Date: 9/7/2025

Engineer: QCN Page: 3

Project: Hau Hau Market

Address: 412 12th Ave S Seattle, WA

Phone:

E-mail:

Anchor Designer™ for
Concrete Software
Version 3.4.2506.1

<Figure 2>

3. Resulting Anchor Forces

Anchor Tension load,
Nua (lb)

Shear load x,
Vuax (lb)

Shear load y,
Vuay (lb)

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

1 4150.0 0.0 4150.0 4150.0

2 4150.0 0.0 4150.0 4150.0

3 4150.0 0.0 4150.0 4150.0

4 4150.0 0.0 4150.0 4150.0

Sum 16600.0 0.0 16600.0 16600.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 16600
Resultant compression force (lb): 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
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

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.com47



Company: TLS Design-Build LLC Date: 9/7/2025

Engineer: QCN Page: 4

Project: Hau Hau Market

Address: 412 12th Ave S Seattle, WA

Phone:

E-mail:

Anchor Designer™ for
Concrete Software
Version 3.4.2506.1

4. Steel Strength of Anchor in Tension (Sec. 17.6.1)

Nsa (lb) f fNsa (lb)

29700 0.75 22275

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.6.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.6.2.2.1)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 5000 4.250 10532

fNcbg =f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.5.1.2 & Eq. 17.6.2.1a)

ANc (in2) ANco (in2) ca,min (in) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fNcbg (lb)

430.56 162.56 - 1.000 1.000 1.00 1.000 10532 0.75 20922

6. Pullout Strength of Anchor in Tension (Sec. 17.6.3)

fNpn = fYc,PlaNp(f’c / 2,500)n (Sec. 17.5.1.2, Eq. 17.6.3.1 & Code Report)

Yc,P l a Np (lb) f’c (psi) n f fNpn (lb)

1.0 1.00 7010 5000 0.50 0.65 6444

7. Steel Strength of Anchor in Shear (Sec. 17.7.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

14480 1.0 0.65 9412

8. Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb
 (Sec. 17.5.1.2 & Eq. 17.7.3.1b)

kcp ANc (in2) ANco (in2) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fVcpg (lb)

2.0 430.56 162.56 1.000 1.000 1.000 1.000 10532 0.70 39054

9. Results

Interaction of Tensile and Shear Forces (Sec. R17.8)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 4150 22275 0.19 Pass

Concrete breakout 16600 20922 0.79 Pass (Governs)

Pullout 4150 6444 0.64 Pass

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 4150 9412 0.44 Pass (Governs)

Pryout 16600 39054 0.43 Pass

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Utilization Ratio Permissible Status

Sec. R17.8 0.68 0.26 93.5% 1.0 Pass

3/4"Ø STB2, hnom:5" (127mm) meets the selected design criteria.

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.com48



Company: TLS Design-Build LLC Date: 9/7/2025

Engineer: QCN Page: 5

Project: Hau Hau Market

Address: 412 12th Ave S Seattle, WA

Phone:

E-mail:

Anchor Designer™ for
Concrete Software
Version 3.4.2506.1

Base Plate Thickness

Steel 36000 psi

Maximum stress 32401 psi

Calculated plate thickness 0.598 inch

Stress distribution

For ACI and CSA design methods, maximum base plate stress is limited to 0.9 times yield stress.
For ETAG and EN-1992-4 design method, maximum base plate stress is limited to yield stress divide by 1.5. 
Plate stress is derived using Von Mises theory.

10. Warnings

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

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.com49
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CHECK DIAPHRAGM
15/323 sheathing w/ 8d@6" o.c. at edge
15/323 sheathing w/ 8d@6" o.c. at field
SDPWS Table 4.2A: vc = 0.93 (540/2) = 251 plf (Seismic)

vc = 0.93 (755/2) = 351 plf Wind)
Where 0.93 is the specific gravity adjustment factor

Due to diaghpragm irregularity, force shall be increased by 25% for
connection to vertical elements and to collectors per ASCE 12.3.3.4.

Diaphragm Force (ASD/Allowable)
Level ∑Fi (kips) wpx (kips) ∑wi Fpx (kips) Fpx, min (kips) Fpx, max (kips) Fpx (kips)
Roof 10.27 42.3 42.3 10.27 6.67 13.34 10.27

Main Level 0.00 0.0 0.0 0.00 0.00 0.00 0.00

North‐South Direction
Roof: wSeismic = 1.25*(10.27)*(30/40.5) = 9.51 k (worst case)

wWind = (3.93)*(30/40.5) = 2.91 k

vseismic = ((9.51)*1000)/71.5 = 133.0 plf
vwind = ((2.91)*1000)/71.5 = 40.7 plf

Result: OK to use 8d@6" o.c. Capacity = 251 plf (seismic)
Capacity = 351 plf (wind)

East‐West Direction
Roof: wSeismic = 1.25*(10.27)*(35.75/71.5) = 6.42 k (worst case)

wWind = (6.93)*(35.75/71.5) 3.47 k

vseismic = ((6.42)*(1000)/40.5 = 158.5 plf
vwind =  ((3.47)*(1000))/40.5 = 85.7 plf

Result: OK to use 8d@6" o.c. Capacity = 251 plf (seismic)
Capacity = 351 plf (wind)
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GRAVITY CALCULATIONS 
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LOAD TAKEOFF

ROOF:
ROOFING -------------------------------- 2.0 PSF
3/4" PLYWOOD ------------------------ 2.4 PSF
ROOF TRUSS @24" O.C. ----------- 3.8 PSF
INSULATION ---------------------------- 1.0 PSF
5/8" GWB -------------------------------- 2.8 PSF
MISC. -------------------------------------- 1.0 PSF
MECH. & ELECT. ---------------------- 1.0 PSF 

14.0 PSF 
USE 15.0 PSF
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Page    1

Description Roof Framing

Timber Beam & Joist
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:20AM,   8 SEP 25

Timber Member Information

Purlin Sub Purlin

Timber Section 4x10 2x6

Beam Width in
 9.250  5.500Beam Depth in
 3.500  1.500

Le: Unbraced Length

Fb - Basic Allow psi  850.0  850.0

 1.000

Fv - Basic Allow psi  180.0  180.0
Elastic Modulus ksi  1,200.0
Load Duration Factor  1.000

ft  2.00  0.00

 1,200.0

Douglas Fir-
South, No.2

Douglas Fir-
South, No.2

TImber Grade

Repetitive Status Repetitive Repetitive
SawnMember Type Sawn

Center Span Data

Span ft  10.00  8.00

 120.00  30.00Dead Load #/ft
Live Load #/ft  200.00  50.00

Results Ratio = 0.8236 0.7992

 48.00  7.68Mmax @ Center in-k
 @ X = ft  5.00  4.00

fb : Actual  961.7  1,015.5
Fb : Allowable psi  1,167.7  1,270.8

Bending OKBending OK

psi

fv : Actual  62.9  51.7
Fv : Allowable psi  180.0  180.0

Shear OK Shear OK

psi

Reactions

 @ Left End DL lbs  600.00  120.00
LL lbs  1,000.00  200.00

Max. DL+LL lbs  1,600.00  320.00
 @ Right End DL lbs  600.00  120.00

LL lbs  1,000.00  200.00
Max. DL+LL lbs  1,600.00  320.00

Ratio OK Deflection OKDeflections

Center DL Defl in -0.097 -0.111
L/Defl Ratio

Center LL Defl in
1,231.2 866.6

L/Defl Ratio
-0.162 -0.185
738.7 519.9

Center Total Defl in -0.260 -0.295
4.000ftLocation 5.000

461.7 325.0L/Defl Ratio
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Description Roof Beam BM1

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:23AM,   8 SEP 25

General Information

W18X35

 40.00
 0.00
 0.00

 10.00

Bm Wt. Added to Loads
LL & ST Act Together

 50.00
 1.00

Elastic Modulus  29,000.0 ksi
Pinned-Pinned

Steel Section : Fy ksi
Load Duration Factor

Center Span ft
Left Cant. ft
Right Cant ft
Lu : Unbraced Length ft

Distributed Loads Note! Short Term Loads Are WIND Loads.

 0.150
 0.250

 40.000

# 1 # 2 # 3 # 4 # 5 # 6 # 7
DL k/ft
LL k/ft
ST k/ft
Start Location ft
End Location ft

Summary

Using: W18X35 section, Span = 40.00ft,  Fy = 50.0ksi
End Fixity =  Pinned-Pinned, Lu = 10.00ft, LDF = 1.000

 Actual  Allowable 
Moment  86.997 k-ft  109.128 k-ft Max. Deflection -1.694 in

fb : Bending Stress  18.124 ksi  22.735 ksi Length/DL Defl 666.3 : 1
fb / Fb  0.797 : 1

Length/(DL+LL Defl) 283.3 : 1
Shear k k 8.700  106.200

fv : Shear Stress ksi ksi 1.638  20.000
fv / Fv  0.082 : 1

Beam OK
Static Load Case Governs Stress

Force & Stress Summary

<<-- These columns are Dead + Live Load placed as noted -->>

20.000

DL LL LL+ST LL LL+ST
Maximum  Only  @ Center  @ Center  @ Cants  @ Cants 

Max. M +  87.00  37.00  87.00 k-ftk-ft
Max. M - k-ft
Max. M @ Left k-ft
Max. M @ Right k-ft

Shear @ Left  8.70  3.70  8.70 kk
Shear @ Right  8.70  3.70  8.70 kk

Center Defl. -1.694 -0.720 -1.694 -1.694  0.000  0.000 inin
Left Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin
Right Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin

-0.720 -1.694 -1.694  0.000  0.000 inft...Query Defl @ 

 8.70 3.70 8.70 8.70 kReaction @ Left
 8.70 3.70 8.70 8.70 kReaction @ Rt

Fa calc'd per Eq. E2-2, K*L/r > Cc
I Beam, Major Axis, (102,000 * Cb / Fy)^.5 <= L/rT <= (510,000 * Cb / Fy)^.5 , Fb per Eq. F1-6
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Description Roof Beam BM1

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:23AM,   8 SEP 25

17.700
 0.300

 6.000

 0.425
 10.30

 1.490

 34.99
 510.000

 15.300

 57.600
 5.120

 7.040
 1.220

 0.510

 1,140.00

 66.500

 8.060

 0.827

#/ftDepth in
Web Thick

Width

Flange Thick
Area in2

Weight
in in4

in4

in3

Ixx

Iyy

in

in

Sxx
Syy in3

in
inValues for LRFD Design....

in3

K in

J in4 Zx in3

Cw in6 Zy

R-xx in
R-yy

Rt

Section Properties W18X35
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Description Roof Beam BM2

Multi-Span Steel Beam
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:26AM,   8 SEP 25

General Information

Fy - Yield Stress

Spans Considered Continuous Over Supports

  50.00 ksi Load Duration Factor  1.00

Span Information
Span 1 Span 2Description

Span ft  8.00  32.50
Steel Section W18X35 W18X35

Pin-Fix Fix-Pin

 8.00ft  8.00Unbraced Length
End Fixity

Loads

Live Load Used This Span ? Yes Yes
 0.075  0.075Dead Load k/ft

Live Load k/ft  0.125  0.125

Results

 0.90  14.85Mmax @ Cntr k-ft
 @ X = ft  2.99  20.37

Max @ Left End  0.00 -26.41k-ft
Max @ Right End -1.60 0.00k-ft

fb : Actual 333.2  5,498.7
Fb : Allowable psi  26,550.4  26,550.4

 765.1fv : Actual  188.3
 20,000.0

psi
 20,000.0Fv : Allowable psi

Bending OK Bending OK

psi

Reactions & Deflections

 0.60  4.06Shear @ Left k
Shear @ Right k  1.00  2.44
Reactions...

DL @ Left k  0.22  1.52
LL @ Left k  0.37  2.54

Total @ Left
DL @ Right
LL @ Right

Total @ Right

k  0.60  4.06
k  0.37  0.91
k  0.62  1.52
k  1.00  2.44

Max. Deflection in -0.001 -0.141
 @ X = ft 3.36 18.85

Span/Deflection Ratio 185223.6  2,762.6

Query Values

 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00Location ft
Shear k  0.60  4.06  0.00  0.00  0.00  0.00  0.00  0.00
Moment  0.00 -26.41  0.00  0.00  0.00  0.00  0.00  0.00k-ft

 0.0000 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000Max. Deflection in
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Description Roof Beam BM3

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:30AM,   8 SEP 25

General Information

W18X40

 33.00
 0.00
 0.00

 10.00

Bm Wt. Added to Loads
LL & ST Act Together

 50.00
 1.00

Elastic Modulus  29,000.0 ksi
Pinned-Pinned

Steel Section : Fy ksi
Load Duration Factor

Center Span ft
Left Cant. ft
Right Cant ft
Lu : Unbraced Length ft

Distributed Loads Note! Short Term Loads Are WIND Loads.

 0.300
 0.500

 33.000

# 1 # 2 # 3 # 4 # 5 # 6 # 7
DL k/ft
LL k/ft
ST k/ft
Start Location ft
End Location ft

Summary

Using: W18X40 section, Span = 33.00ft,  Fy = 50.0ksi
End Fixity =  Pinned-Pinned, Lu = 10.00ft, LDF = 1.000

 Actual  Allowable 
Moment  114.356 k-ft  131.950 k-ft Max. Deflection -1.263 in

fb : Bending Stress  20.062 ksi  23.149 ksi Length/DL Defl 774.5 : 1
fb / Fb  0.867 : 1

Length/(DL+LL Defl) 313.5 : 1
Shear k k 13.861  112.770

fv : Shear Stress ksi ksi 2.458  20.000
fv / Fv  0.123 : 1

Beam OK
Static Load Case Governs Stress

Force & Stress Summary

<<-- These columns are Dead + Live Load placed as noted -->>

20.000

DL LL LL+ST LL LL+ST
Maximum  Only  @ Center  @ Center  @ Cants  @ Cants 

Max. M +  114.36  46.29  114.36 k-ftk-ft
Max. M - k-ft
Max. M @ Left k-ft
Max. M @ Right k-ft

Shear @ Left  13.86  5.61  13.86 kk
Shear @ Right  13.86  5.61  13.86 kk

Center Defl. -1.263 -0.511 -1.263 -1.263  0.000  0.000 inin
Left Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin
Right Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin

-0.485 -1.198 -1.198  0.000  0.000 inft...Query Defl @ 

 13.86 5.61 13.86 13.86 kReaction @ Left
 13.86 5.61 13.86 13.86 kReaction @ Rt

Fa calc'd per Eq. E2-2, K*L/r > Cc
I Beam, Major Axis, (102,000 * Cb / Fy)^.5 <= L/rT <= (510,000 * Cb / Fy)^.5 , Fb per Eq. F1-6
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Description Roof Beam BM3

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:30AM,   8 SEP 25

17.900
 0.315

 6.015

 0.525
 11.80

 1.520

 40.08
 612.000

 19.100

 68.400
 6.350

 7.210
 1.270

 0.810

 1,440.00

 78.400

 9.950

 0.927

#/ftDepth in
Web Thick

Width

Flange Thick
Area in2

Weight
in in4

in4

in3

Ixx

Iyy

in

in

Sxx
Syy in3

in
inValues for LRFD Design....

in3

K in

J in4 Zx in3

Cw in6 Zy

R-xx in
R-yy

Rt

Section Properties W18X40
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Description Roof Beam BM4

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:33AM,   8 SEP 25

General Information

W18X40

 25.00
 0.00
 0.00

 10.00

Bm Wt. Added to Loads
LL & ST Act Together

 50.00
 1.00

Elastic Modulus  29,000.0 ksi
Pinned-Pinned

Steel Section : Fy ksi
Load Duration Factor

Center Span ft
Left Cant. ft
Right Cant ft
Lu : Unbraced Length ft

Distributed Loads Note! Short Term Loads Are WIND Loads.

 0.300
 0.500

 25.000

# 1 # 2 # 3 # 4 # 5 # 6 # 7
DL k/ft
LL k/ft
ST k/ft
Start Location ft
End Location ft

Summary

Using: W18X40 section, Span = 25.00ft,  Fy = 50.0ksi
End Fixity =  Pinned-Pinned, Lu = 10.00ft, LDF = 1.000

 Actual  Allowable 
Moment  65.631 k-ft  131.950 k-ft Max. Deflection -0.416 in

fb : Bending Stress  11.514 ksi  23.149 ksi Length/DL Defl 1,781.4 : 1
fb / Fb  0.497 : 1

Length/(DL+LL Defl)  721.1 : 1
Shear k k 10.501  112.770

fv : Shear Stress ksi ksi 1.862  20.000
fv / Fv  0.093 : 1

Beam OK
Static Load Case Governs Stress

Force & Stress Summary

<<-- These columns are Dead + Live Load placed as noted -->>

20.000

DL LL LL+ST LL LL+ST
Maximum  Only  @ Center  @ Center  @ Cants  @ Cants 

Max. M +  65.63  26.57  65.63 k-ftk-ft
Max. M - k-ft
Max. M @ Left k-ft
Max. M @ Right k-ft

Shear @ Left  10.50  4.25  10.50 kk
Shear @ Right  10.50  4.25  10.50 kk

Center Defl. -0.416 -0.168 -0.416 -0.416  0.000  0.000 inin
Left Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin
Right Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin

-0.100 -0.247 -0.247  0.000  0.000 inft...Query Defl @ 

 10.50 4.25 10.50 10.50 kReaction @ Left
 10.50 4.25 10.50 10.50 kReaction @ Rt

Fa calc'd per Eq. E2-2, K*L/r > Cc
I Beam, Major Axis, (102,000 * Cb / Fy)^.5 <= L/rT <= (510,000 * Cb / Fy)^.5 , Fb per Eq. F1-6
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Description Roof Beam BM4

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:33AM,   8 SEP 25

17.900
 0.315

 6.015

 0.525
 11.80

 1.520

 40.08
 612.000

 19.100

 68.400
 6.350

 7.210
 1.270

 0.810

 1,440.00

 78.400

 9.950

 0.927

#/ftDepth in
Web Thick

Width

Flange Thick
Area in2

Weight
in in4

in4

in3

Ixx

Iyy

in

in

Sxx
Syy in3

in
inValues for LRFD Design....

in3

K in

J in4 Zx in3

Cw in6 Zy

R-xx in
R-yy

Rt

Section Properties W18X40

0.8k/ft 0.8k/ft

25ft

Mmax = 65.6k-ft

Dmax = -0.416in

Rmax = 10.501k Rmax = 10.501k

Vmax @ left = 10.501k Vmax @ rt = 10.501k

Sketch & Diagram
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Description Roof Beam BM5

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:37AM,   8 SEP 25

General Information

W18X40

 13.00
 0.00
 0.00

 10.00

Bm Wt. Added to Loads
LL & ST Act Together

 50.00
 1.00

Elastic Modulus  29,000.0 ksi
Pinned-Pinned

Steel Section : Fy ksi
Load Duration Factor

Center Span ft
Left Cant. ft
Right Cant ft
Lu : Unbraced Length ft

Distributed Loads Note! Short Term Loads Are WIND Loads.

 0.300
 0.500

 13.000

# 1 # 2 # 3 # 4 # 5 # 6 # 7
DL k/ft
LL k/ft
ST k/ft
Start Location ft
End Location ft

Summary

Using: W18X40 section, Span = 13.00ft,  Fy = 50.0ksi
End Fixity =  Pinned-Pinned, Lu = 10.00ft, LDF = 1.000

 Actual  Allowable 
Moment  17.747 k-ft  131.950 k-ft Max. Deflection -0.030 in

fb : Bending Stress  3.113 ksi  23.149 ksi Length/DL Defl 12,669.1 : 1
fb / Fb  0.134 : 1

Length/(DL+LL Defl)  5,128.7 : 1
Shear k k 5.461  112.770

fv : Shear Stress ksi ksi 0.968  20.000
fv / Fv  0.048 : 1

Beam OK
Static Load Case Governs Stress

Force & Stress Summary

<<-- These columns are Dead + Live Load placed as noted -->>

20.000

DL LL LL+ST LL LL+ST
Maximum  Only  @ Center  @ Center  @ Cants  @ Cants 

Max. M +  17.75  7.18  17.75 k-ftk-ft
Max. M - k-ft
Max. M @ Left k-ft
Max. M @ Right k-ft

Shear @ Left  5.46  2.21  5.46 kk
Shear @ Right  5.46  2.21  5.46 kk

Center Defl. -0.030 -0.012 -0.030 -0.030  0.000  0.000 inin
Left Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin
Right Cant Defl 0.000 0.000 0.000 0.000  0.000  0.000 inin

0.000 0.000 0.000  0.000  0.000 inft...Query Defl @ 

 5.46 2.21  5.46 5.46 kReaction @ Left
 5.46 2.21  5.46 5.46 kReaction @ Rt

Fa calc'd per Eq. E2-2, K*L/r > Cc
I Beam, Major Axis, (102,000 * Cb / Fy)^.5 <= L/rT <= (510,000 * Cb / Fy)^.5 , Fb per Eq. F1-6
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Description Roof Beam BM5

Steel Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:37AM,   8 SEP 25

17.900
 0.315

 6.015

 0.525
 11.80

 1.520

 40.08
 612.000

 19.100

 68.400
 6.350

 7.210
 1.270

 0.810

 1,440.00

 78.400

 9.950

 0.927

#/ftDepth in
Web Thick

Width

Flange Thick
Area in2

Weight
in in4

in4

in3

Ixx

Iyy

in

in

Sxx
Syy in3

in
inValues for LRFD Design....

in3

K in

J in4 Zx in3

Cw in6 Zy

R-xx in
R-yy

Rt

Section Properties W18X40

0.8k/ft 0.8k/ft

13ft

Mmax = 17.7k-ft

Dmax = -0.030in

Rmax = 5.461k Rmax = 5.461k

Vmax @ left = 5.461k Vmax @ rt = 5.461k

Sketch & Diagram
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Description Roof Beam BM6

Multi-Span Steel Beam
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:43AM,   8 SEP 25

General Information

Fy - Yield Stress

Spans Considered Continuous Over Supports

  50.00 ksi Load Duration Factor  1.00

Span Information
Span 1 Span 2 Span 3Description Span 4 Cantilever

Span ft  10.00  10.00  10.00  5.00
Steel Section W18X35 W18X35 W18X35 W18X35

Pin-Fix Fix-Fix Fix-Fix Fix-Free

 8.00ft  8.00  8.00  2.00Unbraced Length
End Fixity

Loads

Live Load Used This Span ? Yes Yes Yes Yes
 0.090  0.090  0.090  0.090Dead Load k/ft

Live Load k/ft  0.150  0.150  0.150  0.150

Results

 1.69  1.00  1.00  0.00Mmax @ Cntr k-ft
 @ X = ft  3.73  5.00  5.00  0.00

Max @ Left End  0.00 -2.00 -2.00  3.00k-ft
Max @ Right End -3.00 -2.00 -2.00  0.00k-ft

fb : Actual 624.7 416.5 416.5  624.7
Fb : Allowable psi  26,550.4  26,550.4  26,550.4  33,000.0

Bending OK
 226.0fv : Actual  282.5  226.0 226.0

 20,000.0
psi

 20,000.0Fv : Allowable  20,000.0 20,000.0psi

Bending OKBending OK Bending OK

psi

Reactions & Deflections

 0.90  1.20  1.20  1.20Shear @ Left k
Shear @ Right k  1.50  1.20  1.20  0.00
Reactions...

DL @ Left k  0.34  0.45  0.45  0.45
LL @ Left k  0.56  0.75  0.75  0.75

Total @ Left
DL @ Right
LL @ Right

Total @ Right

k  0.90  1.20  1.20  1.20
k  0.56  0.45  0.45  0.00
k  0.94  0.75  0.75  0.00
k  1.50  1.20  1.20  0.00

Max. Deflection in -0.002 -0.001 -0.001 -0.002
 @ X = ft 4.20 5.00 5.00 5.00

Span/Deflection Ratio 79,028.7 164391.8 164391.8 54,777.8

Query Values

 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00Location ft
Shear k  0.90  1.20  1.20  1.20  0.00  0.00  0.00  0.00
Moment  0.00 -2.00 -2.00 -3.00  0.00  0.00  0.00  0.00k-ft

 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000Max. Deflection in
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Description Check Existing Beam BM8

Concrete Rectangular & Tee Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 9:24AM,   8 SEP 25

General Information

 21.00
 30.000
 20.000

Flange @ Both Sides
 12.000
 30.000

Tee beam weight calc'd using Depth * Width

4

Live Load acts with Short Term

 5,000
 60,000
 145.0

Fixed-FixedEnd Fixity

Span ft f'c psi
psiDepth in Fy

Width in Concrete Wt. pcf

Flange Thickness in
Web Spacing ft

Seismic Zone

Reinforcing

Rebar @ Center of Beam...
Count Size 'd' from Top

Rebar @ Left End of Beam...
Count Size 'd' from Top

Rebar @ Right End of Beam...
Count Size 'd' from Top

 3  9  28.00  3  1.50 9  2  9  1.50in#1 #1 in #1 in
 2 5 2  1.50  1.50 5#2 in #2 in #2 in

Load Factoring

Uniform Loads

Dead Load Short Term EndStartLive Load

#1  3.021 k  1.425 k k  0.000 ft  21.000 ft

Concentrated Loads

Dead Load Live Load Short Term Location

 0.224  0.374 -8.300  20.000#1 k ftk k
 2.404  3.164 8.300  12.000#2 k ftk k

Summary

Span = 21.00ft, Width= 20.00in  Depth = 30.00in 'T' Beam with Flange= 12.00in thick @ Both Sides, Web spac= 30.00ft

Beam Design OK

Maximum Moment : Mu    -307.11 k-ft
Allowable Moment : Mn*phi 324.31 k-ft

Maximum Shear : Vu    65.18 k
Allowable Shear : Vn*phi  113.00 k

Maximum Deflection -0.0326 in

Max Reaction @ Left 58.43 k
Max Reaction @ Right 57.00 k

Shear Stirrups...
Stirrup Area @ Section  0.440 in2

Region  0.000  3.500  7.000  10.500  14.000  17.500  21.000 ft
Max. Spacing  14.000  14.000 Not Req'd  14.000  14.000  14.000  14.000 in
Max Vu  65.179  57.458  32.514  32.514  36.195  61.138  58.076 k

Bending & Shear Force Summary

Bending... Mn*Phi Mu, Eq. C-1 Mu, Eq. C-2 Mu, Eq. C-3
 @ Center  373.10 k-ft  137.91 k-ft  171.15 k-ft  90.57 k-ft
 @ Left End  441.89 k-ft -261.22 k-ft -302.13 -149.76 k-ftk-ft
 @ Right End  324.31 k-ft -267.80 k-ft -307.11 k-ft -150.05 k-ft

Shear... Vu, Eq. C-2Vn*Phi Vu, Eq. C-1 Vu, Eq. C-3
 @ Left End  113.00 k  57.16 k  65.18  31.93 kk
 @ Right End  113.00 k  0.87 k  58.08 k  23.33 k

Deflection
Deflections... .  Upward  . .  Downward  .

DL + [Bm Wt]  0.0000 in at  0.0000 ft -0.0113 in at  10.5840ft
DL + LL + [Bm Wt]  0.0000 in at  0.0000 ft -0.0244 in at  10.5840ft
DL + LL + ST + [Bm Wt]  0.0000 in at  0.0000 ft -0.0326 in at  10.6680ft

Reactions...  @ Left  @ Right 
DL + [Bm Wt]]  39.012 k  39.745 k
DL + LL + [Bm Wt]  55.222 k  56.997 k
DL + LL + ST + [Bm Wt]  58.434 k  53.785 k
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Description Check Existing Beam BM8

Concrete Rectangular & Tee Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 9:24AM,   8 SEP 25

Section Analysis

Evaluate Moment Capacity...  Right End  Left End  Center 
X : Neutral Axis  0.840  3.190  2.310 inin in
a = beta * Xneutral  0.672  2.552  1.848 inin in
Compression in Concrete  57.120  216.920  157.080 kk k

 0.000 kk kSum [Steel comp. forces]  0.000  0.000
Tension in Reinforcing -180.000 -217.200 -157.200 kk k

Find Max As for Ductile Failure...
X-Balanced  16.571  16.867  16.8673 inin in
Xmax = Xbal * 0.75  12.429  12.651  12.651 inin in
a-max = beta * Xbal  13.257  13.494  13.494 inin in
Compression in Concrete  2,662.200  860.235  860.235 kk k
Sum [Steel Comp Forces]  0.000  0.000  0.000 kk k
Total Compressive Force  2,662.200  860.235  860.235 kk k

 44.370  14.337  14.337 in2
OK 3.620  2.620OKOKActual Tension As  3.000

in2 in2AS Max = Tot Force / Fy

Additional Deflection Calcs

Neutral Axis  4.055 in Mcr  169.90 k-ft
Igross  73,662.97 in4 Ms:Max DL + LL  219.36 k-ft
Icracked  14,297.56 in4 R1 = (Ms:DL+LL)/Mcr  0.775
Elastic Modulus  4,030.5 ksi Ms:Max DL+LL+ST  219.36 k-ft
Fr = 7.5 * f'c^.5  530.330 psi R2 = (Ms:DL+LL+ST)/Mcr  0.775
Z:Cracking  137.935 k/in I:eff... Ms(DL+LL) 41,878.841 in4

in 63.00
I:eff... Ms(DL+LL+ST) 41,878.841 in4

Eff. Flange Width

ACI Factors

 1.200
 1.600
 1.600
 1.100

 0.750
 0.900
 1.200

 1.400
 0.900

(per ACI 318-02, applied internally to entered loads)

ACI C-1 & C-2  DL
ACI C-1 & C-2  LL
ACI C-1 & C-2  ST

....seismic = ST * :

ACI C-2 Group Factor
ACI C-3 Dead Load Factor
ACI C-3 Short Term Factor

Add''l "1.4" Factor for Seismic
Add''l "0.9" Factor for Seismic
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Description Check Existing Beam BM8

Concrete Rectangular & Tee Beam Design
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 9:24AM,   8 SEP 25

Shear Load  (k)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

72.75

58.20

43.65

29.10

14.55

0.000.00

-29.90

-44.84

-59.79

Bending Moment  (k-ft)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

137.91

91.94

45.97

0.000.00

-74.71

-112.07

-149.43

-186.79

-224.14

Shear Load  (k)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

81.81

65.45

49.08

32.72

16.36

0.000.00

-31.58

-47.37

-63.16

Bending Moment  (k-ft)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

171.15

128.37
85.58

42.79

0.000.00

-100.71

-151.07

-201.42

-251.78

Shear Load  (k)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

39.61

31.69

23.76

15.84

7.92

0.000.00

-15.76

-23.64

-31.52

Bending Moment  (k-ft)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

90.57

67.93

45.29

22.64

0.000.00

-49.92

-74.88

-99.84

-124.80

Shear Load  (k)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

55.22
44.18
33.13
22.09
11.04
0.000.00

-22.63
-33.94
-45.26

Bending Moment  (k-ft)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

104.03
69.35
34.68
0.000.00

-56.54
-84.81
-113.08
-141.35
-169.62

Local "y" Deflection  (in)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.0000.00

-0.00
-0.01
-0.01
-0.01
-0.01
-0.02
-0.02
-0.02

Shear Load  (k)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

58.43
46.75
35.06
23.37
11.69
0.000.00

-22.56
-33.84
-45.12

Bending Moment  (k-ft)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.00

0

122.25
91.69
61.13
30.56
0.000.00

-71.94
-107.91
-143.87
-179.84

Local "y" Deflection  (in)  Location Along Member  (ft)

2.10 4.20 6.30 8.40 10.50 12.60 14.70 16.80 18.90 21.0000.00

-0.01
-0.01
-0.01
-0.02
-0.02
-0.02
-0.03
-0.03

7.702k13.868k

4.446k/ft 4.446k/ft

21ft
Mu:Max = 171.15k-ft
Dmax = 0.0326in

Mu:Max @ left = 302.13k-ft Mu:Max @ right = 307.11k-ft
Rmax = 58.434k Rmax = 56.997k
Vu-Max = 65.179k Vu Max = 58.076k

Sketch & Diagram

Beam Sketch Stresses for ACI C-1 Combination Stresses for ACI C-2 Combination

Stresses for ACI C-3 Combination Stresses for Service Dead + Live Loads Stresses for Dead+Live+Short Term Loads
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Description HSS Post

Steel Column
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:45AM,   8 SEP 25

General Information

HSS5X5X3/8

 10.000
 10.000
 10.000

 46.00
1.000

Restrained
Restrained

Elastic Modulus 29,000.00 ksi

 1.000

 1.000

Pin-Pin

Steel Section X-X Sidesway :

Column Height ft

Y-Y Sidesway :

X-X Unbraced ft KxxEnd Fixity

Y-Y Unbraced ftLive & Short Term Loads Combined Kyy

Fy ksi
Duration Factor

Loads

 3.70
 5.00
 5.45

 0.000

 0.000

Axial Load...
Dead Load k Ecc. for X-X Axis Moments in
Live Load k Ecc. for Y-Y Axis Moments in
Short Term Load k

Summary Column Design OK

Factored Load Combinations . . . .

Steel Section Capacities . . .

(1) 1.4D Pu   =  5.180 Mu-x   =  0.000 Eq. H1 Results =  0.015k-ft
Mu-y   =  0.000

 : 1.0

AISC H1-1 a & b  :  (Pu / AphiPn) + B*(Mu/phiMn) <= 1.0

If Pu/phiPn > 0.2, A = 1, B = 8/9;  If Pu/phiPn < 0.2,  A = 2, B = 1

k

0.9 * Mn-x :  36.471 k-ftk
0.9 * Mn-y :  36.570

.85 *Pn :  171.718

(2) 1.2D + 1.6L . . .

Eq. H1 Results =  0.036 : 1.0Pu   =  12.440 k Mu-x   =  0.000 k-ft

Mu-y   =  0.000

(3) 1.2D + 0.5L + 1.0E . . .
Eq. H1 Results =  0.036 : 1.0Pu   =  12.390 k  0.000 k-ft

Mu-y   =  0.000 k-ft

Mu-x   =

Stresses

Allowable & Actual Stresses  Dead  Live  DL + LL  DL + Short 

ksiFa : Allowable  0.00  0.00  0.00  0.00 ksi

ksi

ksi ksi

fa : Actual  0.00  0.00  0.00  0.00 ksiksi ksi

Fb:xx : Allow [F3.1]  0.00  0.00  0.00  0.00 ksi

ksi

ksi ksi

fb : xx Actual  0.00  0.00  0.00  0.00 ksiksi ksi

ksi

ksi

Fb:yy : Allow [F3.1]  0.00  0.00  0.00  0.00 ksi

ksi

ksi ksi

fb : yy Actual  0.00  0.00  0.00  0.00 ksiksi ksi
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Description HSS Post

Steel Column
hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 8:45AM,   8 SEP 25

Section Properties HSS5X5X3/8

 5.000

 0.349

 5.000

 0.349

 6.18

 20.99

 21.700

 21.700

 8.680

 8.680

 1.870

 1.870

#/ftDepth in Weight

inWeb Thick Ixx in4

Width in Iyy in4
Flange Thick in Sxx in3

Area in2 Syy in3

Rxx in
Ryy in

Section Type = HSS-Square

 0.000

 36.100

 14.90

 10.600

 10.600

 0.000in

Values for LRFD Design....

in3

J in4

Zx in3

Cw in6

Zy
Rt

Y

Y

X X

Axial DL = 3.7k
Axial LL = 5k
Axial ST = 5.45k

10ft

Sketch & Diagram

70



Page    1

Description Check Existing Column HSS6x6

Steel Column hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 2:04PM,  30 JAN 26

General Information

TS6X6X1/4

   9.000

   9.000
   9.000

  46.00
1.000

Restrained
Restrained

Elastic Modulus 29,000.00 ksi

   1.200

   1.200

Pin-Pin

Steel Section X-X Sidesway :

Column Height ft

Y-Y Sidesway :

X-X Unbraced ft KxxEnd Fixity

Y-Y Unbraced ftLive & Short Term Loads Combined Kyy

Fy ksi
Duration Factor

Loads

      5.28
     16.90

   0.000

   0.000

Axial Load...
Dead Load k Ecc. for X-X Axis Moments in
Live Load k Ecc. for Y-Y Axis Moments in
Short Term Load k

Summary Column Design OK

Factored Load Combinations . . . .

Steel Section Capacities . . .

(1) 1.4D Pu   =      7.385 Mu-x   =      0.000 Eq. H1 Results =  0.023k-ft
Mu-y   =      0.000

 : 1.0

AISC H1-1 a & b  :  (Pu / AphiPn) + B*(Mu/phiMn) <= 1.0

If Pu/phiPn > 0.2, A = 1, B = 8/9;  If Pu/phiPn < 0.2,  A = 2, B = 1

k

0.9 * Mn-x :     38.637 k-ftk
0.9 * Mn-y :     39.966

.85 *Pn :    162.556

(2) 1.2D + 1.6L . . .

Eq. H1 Results =  0.205 : 1.0Pu   =     33.376 k Mu-x   =      0.000 k-ft

Mu-y   =      0.000

(3) 1.2D + 0.5L + 1.0E . . .
Eq. H1 Results =  0.045 : 1.0Pu   =     14.782 k      0.000 k-ft

Mu-y   =      0.000 k-ft

Mu-x   =

Stresses

Allowable & Actual Stresses   Dead    Live    DL + LL    DL + Short  

ksiFa : Allowable      0.00      0.00      0.00      0.00 ksi

ksi

ksi ksi

fa : Actual      0.00      0.00      0.00      0.00 ksiksi ksi

Fb:xx : Allow [F1-6]      0.00      0.00      0.00      0.00ksi ksi ksi ksi
Fb:xx : Allow [F1-7] & [F1-8]      0.00      0.00      0.00      0.00 ksi

ksi

ksi ksi

fb : xx Actual      0.00      0.00      0.00      0.00 ksiksi ksi

Fb:yy : Allow [F1-6]      0.00      0.00      0.00      0.00ksi ksi ksi ksi

ksi

ksi

Fb:yy : Allow [F1-7] & [F1-8]      0.00      0.00      0.00      0.00 ksi

ksi

ksi ksi

fb : yy Actual      0.00      0.00      0.00      0.00 ksiksi ksi
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Description Check Existing Column HSS6x6

Steel Column hauhau.ecw:Calculations

Hau Hau Market
QCN

Scope :

Title : Job #

Description :
Dsgnr: Date:

Structural Calculations
 2:04PM,  30 JAN 26

Section Properties TS6X6X1/4

       6.000

       0.250

       6.000

        5.59

       18.99

       30.300

      30.300

      10.100

      10.100

  2.330

  2.330

#/ftDepth in Weight

inThickness Ixx in4

Width in Iyy in4
Sxx in3

Area in2 Syy in3

Rxx in
Ryy in

Section Type = TS-Square

 3.000

       48.500

         0.00

   11.900

   11.900

    0.000in

Values for LRFD Design....

in3

J in4

Zx in3

Zy
Rt

Y

Y

X X

Axial DL = 5.275k
Axial LL = 16.904k
Axial ST = 0k

9ft

Sketch & Diagram
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Footing Design
Footing Type F9.5 K4

DL LL/SL Total
Roof 12863 21438 34300
Level 3 10290 42875 53165
Level 2 10290 42875 53165
Level 1 69458 85750 155208
Storage's Roof BM3&4 9.86 14.5 24.4

102910 192952 295862

14"x14" Column DL 1940

Required Footing Area 74.45 ft2

Required Footing Width 8.63 ft

Provided Footing Area 90.25 ft2

Bearing 3300 psf < 4000 psf

Footing Design
Footing Type F11.0 H5

DL LL/SL Total
Roof 11025 18375 29400
Level 3 8820 36750 45570
Level 2 8820 36750 45570
Level 1 59535 73500 133035
Storage's Roof BM3 5.61 8.25 13.9

88206 165383 253589

14"x14" Column DL 1940

Required Footing Area 63.88 ft2

Required Footing Width 7.99 ft

Provided Footing Area 121 ft2

Bearing 2112 psf < 4000 psf
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CHAPTER 3 PRELIMINARY DESIGN OF PRECAST / PRESTRESSED CONCRETE STRUCTURES

3–32

3 

PCI DESIGN HANDBOOK/SEVENTH EDITION

Strand Pattern Designation
76-S

S = straight
Diameter of strand in 16ths
Number of strand (7)

Safe loads shown include dead load of 10 lb/ft2 for 
untopped members and 15 lb/ft2 for topped members. 
Remainder is live load. Long-time cambers include 
superimposed dead load but do not include live load.

Capacity of sections of other configurations are 
similar. For precise values, see local hollow-core 
manufacturer.

Key
385	– Safe superimposed service load, lb/ft2

	 0.1	 – Estimated camber at erection, in.
	 0.2	 – Estimated long-time camber, in.

4'-0" × 8"
Normalweight Concrete

f
c

'  = 5000 psi

fpu  = 270,000 psi

Section Properties
No Topping	 2 in. topping

A	 = 215	 in.2 -
I	 = 1666	 in.4 3071	 in.4

yb	 =	 4.00	 in. 5.29	 in.
yt =	 4.00	 in. 4.71	 in.
Sb = 417	 in.3 581	 in.3

St	 =	 417	 in.3 652	 in.3

wt	 =	 224	 lb/ft	 324	 lb/ft
DL	 =	 56	 lb/ft2	 81	 lb/ft2

V/S	=	 1.92	 in.

4HC8

Table of safe superimposed service load, lb/ft2, and cambers, in.	  No Topping

Strand
designation

code

Span, ft

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

66-S
385 345 313 283 260 240 223 204 179 158 140 124 110 98 87 77 69 61 54 48 43 38 33 29
0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.0 0.0 –0.1 –0.2 –0.3 –0.5 –0.6
0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.1 0.0 –0.1 –0.2 –0.3 –0.5 –0.7 –0.9 –1.4

76-S
449 407 367 334 309 285 263 242 213 188 167 149 133 119 106 95 86 77 69 62 55 50 44 39 35 31 26
0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.1 0.0 –0.1 –0.2 –0.4 –0.5 –0.7 –0.9
0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.1 0.0 –0.1 –0.2 –0.4 –0.6 –0.8 –1.1 –1.4 –1.7 –2.0

58-S
422 380 346 316 290 267 247 231 216 202 190 179 169 160 144 130 118 107 97 88 80 72 66 60 54 48 42 37 32 28
0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.4 0.3 0.2 0.1 0.0 –0.4 –0.3 –0.5 –0.7 –0.9
0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.5 0.4 0.3 0.2 0.0 –0.2 –0.4 –0.6 –0.9 –1.2 –1.6 –2.0 –2.4

68-S
476 430 393 361 332 309 286 269 253 235 223 209 200 180 165 153 142 132 121 110 101 92 84 77 70 63 56 51 45 40
0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.6 0.5 0.4 0.2 0.1 –0.1 –0.3
0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.9 0.9 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.8 0.7 0.6 0.4 0.2 0.0 –0.2 –0.5 –0.8 –1.1 –1.5

78-S
488 442 402 370 341 318 295 275 259 241 229 215 203 195 180 168 157 144 135 126 118 110 101 92 84 77 70 64 58 52
0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.3
0.4 0.5 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.2 1.2 1.1 1.0 0.8 0.7 0.5 0.3 0.0 –0.3 –0.7

4HC8 + 2

Table of safe superimposed service load, lb/ft2, and cambers, in.	 2 in. Normalweight Topping

Strand
designation 

code

Span, ft

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

66-S
400 365 333 308 282 256 224 197 173 153 135 119 105 93 82 68 56 45 36 26
0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.0 –0.0 –0.1 –0.2 –0.3
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.0 –0.1 –0.2 –0.3 –0.4 –0.6 –0.7 –0.9 –1.2 –1.4

76-S
474 435 396 366 340 304 267 235 208 184 164 146 130 116 103 88 74 62 51 41 31
0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.1 –0.0 –0.1 –0.2
0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.0 –0.1 –0.2 –0.4 –0.5 –0.7 –0.9 –1.2 –1.4

58-S
445 405 374 342 318 298 275 260 243 228 217 196 177 159 143 126 110 95 82 70 59 49 40 32
0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.1 0.3 0.2 0.1 0.0 –0.1
0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.4 0.3 0.3 0.3 0.2 0.1 –0.1 –0.2 –0.4 –0.6 –0.9 –1.2 –1.5 –1.8

68-S
463 426 393 366 342 319 299 282 267 251 239 216 195 177 158 140 124 110 97 84 73 62 53 44 36 28
0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.6 0.5 0.4 0.2 0.1 –0.1
0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.4 0.3 0.2 0.0 –0.2 –0.4 –0.6 –0.9 –1.2 –1.6 –2.0 –2.4

78-S
472 435 402 375 348 325 305 288 273 257 245 232 220 207 186 167 149 133 119 106 94 83 73 64 55 46 38
0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 0.9 0.9 0.7 0.6 0.5 0.3
0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.8 0.8 0.7 0.7 0.6 0.4 0.3 0.1 –0.1 –0.3 –0.6 –0.9 –1.3 –1.7 –2.2

Strength is based on strain compatibility; bottom tension is limited to 7.5 fc
' ; see pages 3–8 through 3–11 for explanation.

See item 3, note 4, Section 3.3.2 for explanation of vertical line.

3.6 Hollow-Core Load Tables (cont.)

First Printing/CD-ROM Edition75

quyen
Rectangle

quyen
Highlight

quyen
Highlight

quyen
Text Box
62 psf
81 psf


quyen
Highlight

quyen
Highlight



76

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle

quyen
Text Box
12TH AVE

quyen
Text Box
KING S

quyen
Rectangle

quyen
Rectangle



77

quyen
Rectangle

quyen
Rectangle

quyen
Text Box
KING S

quyen
Text Box
12TH AVE

quyen
Rectangle

quyen
Rectangle



78

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle



79

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle

quyen
Rectangle



TLS Design-Build LLC
Normandy Park, WA 98166 

P: 206-853-5728   F: 206-420-3200  E: quyenseattle@gmail.com 

Lighting Specifications and Manual

80



81



 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 
 
 
 

82



 

 

 

 

 

  

 
 
 
 
 
 
 
 
 

                 
  

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

83



 

 

 

 

 

 

 

 

 

 

 

 

 
 
     
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 

84



1 
Att
ach
ing 
the 
mo
unti
ng 
plat
e to 
 the 
outl
et 
box 

 

 

 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

85



 

□ 

□ 

□ 

□ 

□ 

 

86



□ 
□ 

 

  

  

  
 

 

 

87



 

 

 

88



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

89



 
 

 
 

 
 
 
 
 

 

 

 

 

90



 

 

 

 

 

 

 

        
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

91



 

 

 

 

 

 

 

 

 

 

 

 

 
 
      
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

92



  

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

 93



 

□ 

□ 

□ 

□ 

□ 

 

94



□ 
□ 

 

 

□ □ ú

é

□ □ á

ó “ ”

□ □     
□     

95



 

 

 

 

，

96



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

97



 
 

 
 

 
 
 
 

 

 

 

98



 

 

 

 

 

  

   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

99



 

 

 

 

 

 

 

 

 

 

 

 

 
 
      
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

100



  

□    

□ 

□ 

□    

□ 

□ 

□ 

□ 

 

101



  

   □    

□ 

□ 

□    

□    

102



□ 
□ 

 

□     □ 

□     □ 

□    □ 
□ 

 

 

103



 

 

 

 

104



Indoor Luminaire Photometric Data
Description Information

Luminary Name: Lum. Catelog: 1 Test ID:      

Lamp Name:     LED Lamp Catelog: 1 Test Date:    2020/03/02

Manufacture:   YH Shld.Ang(°): Test Machine:GON-2000

Test Lab:      Frequency(Hz): Lamp CCT(K):     Ra: 

Lum.Size(W*L*H):0.000m*0.000m*0.000m Lum.Area(m2):0.000 Lum.W(kg):   

Test System:  C,γ Test Step:   C=30.0 γ=1.0 Temp.(℃):   25 Humidity(%): 50.0

Character Parameter

Lamp Speciality Parameter Luminaire Speciality Parameter
Rated Flux(lm):     1.000

Rated Power(W):     

Rated Voltage(V):   

Tested Power(W):    5.203

Lamps' Inside:      1

Tested Electrics(V,A,pf):120.8,0.044,0.970

Lamp Size(W*L*H):0.000m*0.000m*0.000m

Luminary Flux(lm):     418.053

Luminary Efficiency:   41805.35%

Luminary EER(lm/W):    80.349

Max.Candela(cd):       204.209

Max Cand@Ang.(°):     C=180.0 γ=2.0

Beam Angle(50%Imax):   88.2(°)

          Left=-43.5°,Right=44.7°

Field Angle(10%Imax):  138.4(°)

Down Lumens&Percent: 410.246lm 98.13%

Up Lumens&Percent:     7.808lm 1.87%

S/MH:      C0_a180=1.148 C90_270=1.145

CIE Type:              Semi-Direct

ErP φuse(90°):       275.612lm

IRF(%):                132.493

C Plane Distribution Diagram

0

±180

-150

-120

-90

-60

-30 30

60

90

120

150

0.0

40.8

81.7

122.5

163.4

204.2
Unit:cd

C Plane [50%MaxAng.][10%MaxAng.]
88.2 138.4C180.0_360.0:
88.2 138.4C0.0_180.0  :
89.3 139.3C90.0_270.0 :

C0 Space ISO Illuminance Curve

[Unit:lx] [EMax]=203.895

h(m)

1.0

1.3

2.0

2.7

3.3

d(m)0.0 0.7 1.3 2.0 2.7

[EMax*90%] [EMax*80%]

[EMax*70%] [EMax*60%] [EMax*50%] [EMax*40%]

[EMax*30%] [EMax*20%] [EMax*10%]

IES Indoor Report
Photometric Filename:IZC1691L-2.IES

  VOLNIC GON-2000 分布光度计
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2D Plane Light Intensity Distribution Curve

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

C Plane Distribution Diagram

Unit:cdC Plane [50%MaxAng.] [10%MaxAng.]

0

90

±180

-90

105
120135-135-120

-105

-75

-60

-45
330 345 15 30 45

60

75

204.209

0.0

40.842

81.684

122.525

163.367

C180.0_360.0: 88.2 138.4
C0.0_180.0  : 88.2 138.4
C90.0_270.0 : 89.3 139.3

0-180 180-150 -120 -90 -60 -30 30 60 90 120 150
0.000

204.209

40.842

81.684

122.525

163.367

IES Indoor Report
Photometric Filename:IZC1691L-2.IES

  VOLNIC GON-2000 分布光度计
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3D Light Intensity Distribution Modal

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

3D Light Intensity Distribution Modal

Curves: 3D Model Fixture Vert. HUD Hori. HUD
View Angles: Orient:0 Tilt:0 Roll:0 Spin:0

IES Indoor Report
Photometric Filename:IZC1691L-2.IES

  VOLNIC GON-2000 分布光度计
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Zonal Flux Tabulation
Zone(γ) Zone Flux

(lm)

Sums Flux

(lm)

Zone%Lamp Sums%Lamp

0.0-1.0 0.19 0.19 19.34 19.34

1.0-2.0 0.58 0.77 58.01 77.35

2.0-3.0 0.97 1.74 96.53 173.88

3.0-4.0 1.35 3.09 134.80 308.68

4.0-5.0 1.73 4.82 172.95 481.63

5.0-6.0 2.11 6.92 210.82 692.45

6.0-7.0 2.48 9.40 248.05 940.50

7.0-8.0 2.85 12.25 284.91 1225.41

8.0-9.0 3.22 15.47 321.55 1546.96

9.0-10.0 3.57 19.04 357.22 1904.18

10.0-11.0 3.92 22.96 391.96 2296.14

11.0-12.0 4.26 27.23 426.44 2722.58

12.0-13.0 4.60 31.83 460.13 3182.71

13.0-14.0 4.92 36.75 492.30 3675.01

14.0-15.0 5.24 41.99 523.88 4198.90

15.0-16.0 5.55 47.54 554.86 4753.75

16.0-17.0 5.84 53.38 583.91 5337.66

17.0-18.0 6.12 59.49 611.73 5949.39

18.0-19.0 6.39 65.89 639.31 6588.70

19.0-20.0 6.65 72.54 665.07 7253.77

20.0-21.0 6.89 79.42 688.65 7942.42

21.0-22.0 7.12 86.54 711.73 8654.15

22.0-23.0 7.34 93.88 733.60 9387.75

23.0-24.0 7.53 101.41 753.02 10140.77

24.0-25.0 7.71 109.12 771.25 10912.02

25.0-26.0 7.89 117.01 788.51 11700.53

26.0-27.0 8.03 125.04 803.27 12503.80

27.0-28.0 8.16 133.20 816.17 13319.97

28.0-29.0 8.28 141.48 828.19 14148.16

29.0-30.0 8.38 149.86 838.18 14986.34

30.0-31.0 8.46 158.33 846.17 15832.51

31.0-32.0 8.53 166.85 852.78 16685.29

32.0-33.0 8.57 175.43 857.21 17542.50

33.0-34.0 8.59 184.02 859.48 18401.99

34.0-35.0 8.61 192.63 860.57 19262.56

35.0-36.0 8.60 201.22 859.91 20122.46

36.0-37.0 8.57 209.80 857.06 20979.52

37.0-38.0 8.53 218.32 852.80 21832.33

38.0-39.0 8.47 226.79 846.60 22678.93

39.0-40.0 8.38 235.17 838.05 23516.98

40.0-41.0 8.28 243.45 828.32 24345.30

41.0-42.0 8.17 251.63 817.40 25162.70

42.0-43.0 8.04 259.67 804.18 25966.88

43.0-44.0 7.90 267.56 789.58 26756.46

Zone(γ) Zone Flux

(lm)

Sums Flux

(lm)

Zone%Lamp Sums%Lamp

44.0-45.0 7.74 7.74 774.09 774.09

45.0-46.0 7.56 15.30 756.37 1530.46

46.0-47.0 7.37 22.68 737.11 2267.56

47.0-48.0 7.18 29.86 717.97 2985.53

48.0-49.0 6.98 36.83 697.67 3683.20

49.0-50.0 6.75 43.58 675.08 4358.28

50.0-51.0 6.52 50.10 651.98 5010.26

51.0-52.0 6.29 56.39 628.59 5638.84

52.0-53.0 6.04 62.42 603.55 6242.39

53.0-54.0 5.78 68.21 578.13 6820.53

54.0-55.0 5.54 73.74 553.53 7374.06

55.0-56.0 5.28 79.02 527.99 7902.05

56.0-57.0 5.01 84.03 501.39 8403.44

57.0-58.0 4.76 88.79 475.88 8879.32

58.0-59.0 4.51 93.30 450.76 9330.07

59.0-60.0 4.25 97.55 424.87 9754.94

60.0-61.0 4.00 101.55 399.78 10154.72

61.0-62.0 3.76 105.31 376.15 10530.87

62.0-63.0 3.52 108.83 352.27 10883.14

63.0-64.0 3.28 112.11 328.36 11211.50

64.0-65.0 3.06 115.18 306.48 11517.98

65.0-66.0 2.86 118.04 285.75 11803.73

66.0-67.0 2.65 120.68 264.58 12068.31

67.0-68.0 2.45 123.13 244.65 12312.96

68.0-69.0 2.27 125.40 226.56 12539.51

69.0-70.0 2.08 127.48 208.26 12747.77

70.0-71.0 1.90 129.38 190.44 12938.21

71.0-72.0 1.75 131.13 174.82 13113.03

72.0-73.0 1.59 132.72 159.47 13272.49

73.0-74.0 1.44 134.16 143.74 13416.23

74.0-75.0 1.30 135.46 130.16 13546.39

75.0-76.0 1.18 136.64 117.61 13664.00

76.0-77.0 1.04 137.68 104.22 13768.22

77.0-78.0 0.92 138.60 92.13 13860.35

78.0-79.0 0.81 139.42 81.44 13941.79

79.0-80.0 0.70 140.12 70.04 14011.82

80.0-81.0 0.59 140.71 59.41 14071.23

81.0-82.0 0.50 141.22 50.38 14121.61

82.0-83.0 0.41 141.62 40.73 14162.34

83.0-84.0 0.32 141.94 31.63 14193.97

84.0-85.0 0.25 142.19 24.68 14218.65

85.0-86.0 0.18 142.36 17.71 14236.36

86.0-87.0 0.12 142.48 11.59 14247.95

87.0-88.0 0.09 142.57 8.73 14256.68

IES Indoor Report
Photometric Filename:IZC1691L-2.IES

  VOLNIC GON-2000 分布光度计
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Zonal Flux Tabulation - (Cont.)
Zone(γ) Zone Flux

(lm)

Sums Flux

(lm)

Zone%Lamp Sums%Lamp

88.0-89.0 0.07 0.07 6.70 6.70

89.0-90.0 0.05 0.11 4.74 11.44

90.0-91.0 0.05 0.16 4.95 16.39

91.0-92.0 0.05 0.22 5.33 21.72

92.0-93.0 0.04 0.26 4.30 26.02

93.0-94.0 0.05 0.31 4.61 30.64

94.0-95.0 0.06 0.36 5.74 36.37

95.0-96.0 0.05 0.41 4.87 41.25

96.0-97.0 0.05 0.46 4.56 45.80

97.0-98.0 0.06 0.52 5.86 51.67

98.0-99.0 0.05 0.57 5.47 57.14

99.0-100.0 0.05 0.62 4.65 61.79

100.0-101.0 0.06 0.68 5.98 67.77

101.0-102.0 0.07 0.74 6.52 74.29

102.0-103.0 0.06 0.80 5.51 79.80

103.0-104.0 0.06 0.86 6.23 86.03

104.0-105.0 0.07 0.93 7.31 93.34

105.0-106.0 0.06 1.00 6.42 99.76

106.0-107.0 0.06 1.06 6.34 106.11

107.0-108.0 0.08 1.14 7.73 113.83

108.0-109.0 0.08 1.22 7.68 121.51

109.0-110.0 0.07 1.29 7.15 128.66

110.0-111.0 0.08 1.37 8.17 136.83

111.0-112.0 0.09 1.46 8.76 145.59

112.0-113.0 0.08 1.54 7.98 153.57

113.0-114.0 0.08 1.62 8.31 161.88

114.0-115.0 0.09 1.71 9.46 171.34

115.0-116.0 0.09 1.81 9.31 180.65

116.0-117.0 0.09 1.90 8.97 189.62

117.0-118.0 0.10 2.00 9.89 199.50

118.0-119.0 0.10 2.10 10.38 209.88

119.0-120.0 0.10 2.20 9.73 219.61

120.0-121.0 0.10 2.30 10.00 229.61

121.0-122.0 0.11 2.41 10.99 240.60

122.0-123.0 0.11 2.51 10.74 251.34

123.0-124.0 0.11 2.62 10.61 261.95

124.0-125.0 0.12 2.74 11.60 273.55

125.0-126.0 0.12 2.85 11.86 285.41

126.0-127.0 0.11 2.97 11.40 296.81

127.0-128.0 0.12 3.09 11.97 308.78

128.0-129.0 0.13 3.21 12.54 321.32

129.0-130.0 0.12 3.33 12.04 333.36

130.0-131.0 0.12 3.46 12.21 345.57

131.0-132.0 0.13 3.58 12.91 358.48

Zone(γ) Zone Flux

(lm)

Sums Flux

(lm)

Zone%Lamp Sums%Lamp

132.0-133.0 0.13 0.13 12.66 12.66

133.0-134.0 0.12 0.25 12.43 25.09

134.0-135.0 0.13 0.38 12.93 38.02

135.0-136.0 0.13 0.51 12.94 50.96

136.0-137.0 0.13 0.64 12.75 63.70

137.0-138.0 0.13 0.77 13.11 76.81

138.0-139.0 0.13 0.90 13.20 90.01

139.0-140.0 0.13 1.03 13.06 103.08

140.0-141.0 0.13 1.16 13.31 116.38

141.0-142.0 0.13 1.30 13.31 129.69

142.0-143.0 0.13 1.43 12.98 142.67

143.0-144.0 0.13 1.56 13.05 155.71

144.0-145.0 0.13 1.69 12.92 168.64

145.0-146.0 0.13 1.81 12.57 181.21

146.0-147.0 0.13 1.94 12.71 193.93

147.0-148.0 0.13 2.07 12.69 206.61

148.0-149.0 0.12 2.19 12.27 218.88

149.0-150.0 0.12 2.31 12.21 231.10

150.0-151.0 0.12 2.43 12.17 243.27

151.0-152.0 0.12 2.55 11.68 254.95

152.0-153.0 0.11 2.66 11.49 266.45

153.0-154.0 0.12 2.78 11.52 277.96

154.0-155.0 0.11 2.89 11.05 289.01

155.0-156.0 0.11 3.00 10.69 299.70

156.0-157.0 0.11 3.10 10.56 310.26

157.0-158.0 0.10 3.20 10.02 320.28

158.0-159.0 0.09 3.30 9.48 329.76

159.0-160.0 0.09 3.39 9.26 339.02

160.0-161.0 0.09 3.48 8.85 347.87

161.0-162.0 0.08 3.56 8.35 356.22

162.0-163.0 0.08 3.64 8.06 364.28

163.0-164.0 0.08 3.72 7.60 371.89

164.0-165.0 0.07 3.79 7.09 378.98

165.0-166.0 0.07 3.86 6.80 385.78

166.0-167.0 0.06 3.92 6.40 392.17

167.0-168.0 0.06 3.98 5.89 398.06

168.0-169.0 0.06 4.04 5.55 403.61

169.0-170.0 0.05 4.09 5.13 408.74

170.0-171.0 0.05 4.13 4.68 413.42

171.0-172.0 0.04 4.18 4.22 417.63

172.0-173.0 0.04 4.21 3.69 421.33

173.0-174.0 0.03 4.25 3.20 424.53

174.0-175.0 0.03 4.27 2.73 427.26

175.0-176.0 0.02 4.30 2.30 429.55
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Zonal Flux Tabulation - (Cont.)
Zone(γ) Zone Flux

(lm)

Sums Flux

(lm)

Zone%Lamp Sums%Lamp

176.0-177.0 0.02 0.02 1.80 1.80

177.0-178.0 0.01 0.03 1.32 3.12

178.0-179.0 0.01 0.04 0.80 3.91

179.0-180.0 0.00 0.04 0.26 4.17

IES Indoor Report
Photometric Filename:IZC1691L-2.IES

  VOLNIC GON-2000 分布光度计

110



Rectangle ISO Lighting Intensity Diagram

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

ISO Lighting Intensity Curve

Curves:
[Unit: cd]
[IMax]    =204.209

Maximum Light Intensity(cd): 204.21
Maximum Cand.@Angle: H=-2.0°,V=0.0°

0
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70

80

90
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-70

-80

-90
0 10 20 30 40 50 60 70 80 90-10-20-30-40-50-60-70-80-90

β Angles(°)

C0

C90

B
 
A
n
g
l
e
s
(
°

)

[IMax*90%]=183.788

[IMax*80%]=163.367

[IMax*70%]=142.946

[IMax*60%]=122.525

[IMax*50%]=102.104

[IMax*40%]=81.684

[IMax*30%]=61.263

[IMax*20%]=40.842

[IMax*10%]=20.421
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Plane ISO-Illuminance Diagram

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Plane ISO-Illuminance Curve

Curves:
unit:lx
[EMax]    =22.655

Working Plane Luminaire Mounting Height(m): 3.00
Working Plane Maximum Illuminance(lx): 22.65
   Working Plane Maximum Illuminance Position(d/h):H0.0 V0.0

C0

C90
0.0

0.7

1.3

2.0

2.7

3.3

d/h

0.7

1.3

2.0

2.7

3.3
0.0 0.7 1.3 2.0 2.7 d/h0.71.32.02.73.3

[EMax*90%]=20.389
[EMax*80%]=18.124
[EMax*70%]=15.858
[EMax*60%]=13.593
[EMax*50%]=11.327
[EMax*40%]=9.062
[EMax*30%]=6.796
[EMax*20%]=4.531
[EMax*10%]=2.265
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3D Plane ISO Illuminance Diagram

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

3D Plane Illuminance Modal

Curves: 3D Model 90% 80% 70% 60% 50% 40% 30% 20% 10%
View Angles(deg): 0 Height(m): 3.0 Distance(m): 10.0
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Space ISO Illuminance Diagram

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Space ISO Illuminance Curve

Curves:
[Unit: lx]
[EMax]   =203.895

   Space Plane Maximum Illuminance and @Angle:203.89lx,1.0deg
   Plane Maximum Lighting Intensity and @Angle:203.988cd,0eg

h(m)

1.0

1.3

2.0

2.7

3.3

d(m)0.0 0.7 1.3 2.0 2.7

[EMax*90%]=183.505
[EMax*80%]=163.116
[EMax*70%]=142.726
[EMax*60%]=122.337
[EMax*50%]=101.947
[EMax*40%]=81.558
[EMax*30%]=61.168
[EMax*20%]=40.779
[EMax*10%]=20.389
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Illuminance-Distance Diagram

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Illuminance-Distance Curve

Height Center E(lx) Average E(lx) Diameter

1.0m
3.281ft 202.21

1.938m
6.359ft139.020

2.0m
6.562ft 50.551

3.876m
12.718ft34.755

3.0m
9.843ft 22.467

5.815m
19.077ft15.447

4.0m
13.123ft 12.638

7.753m
25.436ft8.689

5.0m
16.404ft 8.088

9.691m
31.795ft5.561

Beam Angle:88.2
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Indoor Luminance Limiting Curves

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Luminous Size: Length(m)=0.000 Width(m)=0.000 Height(m)=0.000 Area(m^2)=0.000000
Luminous Type: Without Luminous Side
Luminous Curves: C0-C180 Color: C90-C270 Color: 

Glare Grade Table

GI

1.15

1.5

1.85

2.2

2.55

Quality

A

B

C

D

E

Using Illuminace

2000

a

1000

2000

b

500

1000

2000

c

<=300

500

1000

2000

d

<=300

500

1000

2000

e

<=300

500

1000

f

<=300

500

g

<=300

h

Luminance Table

Gama(deg)

C0

C90

45

0

0

50

0

0

55

0

0

60

0

0

65

0

0

70

0

0

75

0

0

80

0

0

85

0

0

Luminance Limiting Curve
γ Angles
85

75

65

55

45

a/h

2

3

4

6
8

5 6 7 8 9 1000 2 3 4 5 6 7 8 9 10000 2 3 4 5

a b c d e f g h
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Indoor Budgetary Estimate Table

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Parameters1: Rhocc = 0.7 Rhow = 0.5 Rhofc = 0.2 LLF = 0.8
Parameters2: Rhocc = 0.5 Rhow = 0.3 Rhofc = 0.2 LLF = 0.8
Average Illuminance(lx): 100 Cavity Height: H1(m) = 2

Budgetary Estimate Table

Lamp Flux

Average E

Loss Factor

Work Plane

Parameters

Group1

Group2

418.1lm

100lx

0.8/0.8

0.0m

RCC RW RFC

0.7 0.5 0.2

0.5 0.3 0.2

1 10 100 S(m^2)2 3 4 5 6 7 8 9 20 40 60 80 200 400 600
1

10

Lamp Number

2

3

4

5

6
7
8
9

20

30

40

50

60
70
80
90

H1
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Indoor Coefficient of Utilization Table

Lum.Name:    Lum.Catelog:  1 Test ID:   

Lamp Name:   LED Lamp Catelog: 1 Test Lab:  

Manufacture: YH Test Machine:GON-2000 Test Date: 2020/03/02

Coefficients of Utilization - Zonal Cavity Method

Coef. Effective Floor Cavity Reflectance RFC=0.20

RhoCC(%)

RhoW(%)

RCR

0

1

2

3

4

5

6

7

8

9

10

80 70 50 30 10 0

70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10 0

Coefficient of Utilization(%)

49582495824958249582

46067444014290941564

42502395543711435063

39203353603238630015

36227317822852826042

33561287302535422862

31177261142271620278

29046238632050318149

27144219161862816370

25441202231702714869

23914187431564813589

48339483394833948339

44891433944204440820

41390387213648934594

38164346653191829704

35267311982816925826

32682282352507222707

30374256932249120163

28316235012031918061

26481216041847716301

24838199521690114814

23366185071554213544

460174601746017

415074040839402

371583529733689

333563102029098

300942747725404

272992452822403

248932205419937

228141996317887

210101818216165

194351665414704

180551533313455

438924389243892

397733888938071

357163417732825

321443017128513

290692681824994

264272400722106

241462163419715

221701961917716

204521789716030

189481641414596

176281513013367

419414194141941

381753747536820

343833312432000

310202936627948

281162618924595

256142350721816

234482123019497

215661928717548

199261762115898

184891618214490

172241493313280

41025

35944

31130

27085

23745

20984

18689

16768

15147

13769

12588
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Candela Tabulation
V/H C0.0 C30.0 C60.0 C90.0 C120.0 C150.0 C180.0 C210.0 C240.0 C270.0 C300.0 C330.0

γ0.0

γ1.0

γ2.0

γ3.0

γ4.0

γ5.0

γ6.0

γ7.0

γ8.0

γ9.0

γ10.0

γ11.0

γ12.0

γ13.0

γ14.0

γ15.0

γ16.0

γ17.0

γ18.0

γ19.0

γ20.0

γ21.0

γ22.0

γ23.0

γ24.0

γ25.0

γ26.0

γ27.0

γ28.0

γ29.0

γ30.0

γ31.0

γ32.0

γ33.0

γ34.0

γ35.0

γ36.0

γ37.0

γ38.0

γ39.0

γ40.0

γ41.0

γ42.0

γ43.0

202.21

203.99

203.33

202.30

202.28

201.92

200.58

199.90

199.56

198.07

196.44

195.75

194.50

192.43

190.92

189.93

187.46

185.18

183.88

181.68

178.68

176.67

174.63

171.49

168.70

166.68

163.54

159.91

157.29

154.57

150.87

147.57

144.78

140.97

136.90

134.02

130.71

126.44

122.71

119.56

115.39

110.99

107.78

104.23

202.21

202.10

202.50

202.30

201.23

201.21

200.88

199.39

199.03

198.53

196.65

195.75

194.97

192.95

191.39

190.44

188.06

186.00

184.80

182.27

179.66

178.10

175.54

172.45

170.51

167.96

164.46

162.08

159.34

155.52

152.67

149.89

145.90

142.50

139.56

135.50

131.63

128.68

124.59

120.31

117.23

113.26

108.81

105.39

202.21

202.49

202.14

201.23

201.41

201.37

200.18

199.38

199.18

198.18

196.60

195.74

195.20

193.24

191.55

190.59

188.78

186.34

184.85

183.46

180.68

178.02

176.25

173.94

170.80

168.26

166.05

162.63

159.20

156.75

153.72

149.80

146.59

143.78

139.81

135.76

132.81

129.30

124.69

120.91

117.73

113.44

108.96

105.52

202.21

201.98

202.05

201.13

201.40

201.35

200.47

199.48

199.77

198.80

197.26

196.38

195.84

194.07

192.27

191.54

190.04

187.70

185.99

184.58

182.13

179.47

177.77

175.60

172.32

169.79

167.71

164.34

160.88

158.44

155.54

151.57

148.29

145.43

141.48

137.36

134.23

130.85

126.30

122.23

119.00

114.71

110.01

106.38

202.21

201.75

201.69

200.92

200.98

201.00

199.91

199.38

199.37

198.09

196.70

196.35

195.17

193.29

192.27

191.29

188.90

187.23

186.16

183.82

181.03

179.47

177.19

174.07

171.81

169.71

166.35

163.15

160.86

157.56

153.83

151.13

147.76

143.42

140.18

137.06

132.82

128.72

125.47

121.17

116.48

113.09

109.13

104.26

202.21

201.02

200.75

201.40

200.68

199.84

200.03

199.58

198.23

197.64

197.37

195.54

194.35

193.79

192.00

190.05

189.11

187.23

184.84

183.39

181.60

178.59

176.58

174.76

171.45

168.72

166.60

163.20

159.92

157.54

154.07

150.46

147.61

144.06

139.73

136.60

133.21

128.70

124.82

121.51

116.88

112.59

109.17

104.77

202.21

203.58

204.21

203.47

203.01

203.33

202.88

201.66

201.30

201.05

199.44

198.34

197.85

196.39

194.68

193.68

192.35

189.82

187.91

186.91

184.35

181.81

180.30

177.82

174.69

172.46

170.31

166.74

163.78

161.30

157.84

154.14

151.47

148.30

143.99

140.63

137.49

133.19

129.13

125.98

121.72

117.10

113.65

109.73

202.21

202.74

201.96

202.29

202.11

200.90

200.85

200.51

198.96

198.38

197.91

196.13

194.91

194.32

192.21

190.49

189.58

187.34

185.07

183.98

181.48

178.72

177.17

174.60

171.44

169.48

166.84

163.36

160.86

158.29

154.41

151.47

148.73

144.64

141.31

138.54

134.39

130.53

127.58

123.35

119.14

116.00

111.84

107.37

202.21

201.72

202.29

201.59

200.66

200.75

200.46

198.99

198.06

197.94

196.63

194.81

194.02

193.30

191.14

189.32

188.28

186.38

183.80

182.32

180.68

177.91

175.26

173.60

171.09

167.88

165.55

163.30

159.89

156.45

154.18

151.36

147.50

144.41

141.73

137.82

133.85

131.03

127.77

123.47

119.77

116.62

112.55

108.35

202.21

201.41

201.71

200.92

199.92

200.05

199.44

197.98

197.28

196.93

195.40

193.74

193.00

191.73

189.63

188.10

187.08

184.96

182.30

180.92

179.02

176.14

173.86

172.14

169.32

166.11

163.90

161.62

158.09

155.10

152.83

149.54

145.71

142.89

140.12

136.20

132.63

129.87

126.28

122.01

118.75

115.74

111.47

107.64

202.21

201.30

201.46

200.38

199.86

199.95

199.03

197.69

197.45

196.65

194.94

193.91

193.09

191.18

189.50

188.58

186.63

184.23

182.88

181.16

178.40

176.36

174.59

171.55

168.79

167.06

164.15

160.88

158.61

155.89

152.17

149.44

146.95

143.12

139.60

136.95

133.26

129.44

126.64

123.25

119.02

115.67

112.61

108.34

202.21

201.00

200.49

200.73

200.22

198.92

198.65

198.29

196.80

195.77

195.44

193.99

191.94

191.16

189.96

187.73

186.01

184.77

182.59

179.97

178.29

176.36

173.36

170.92

169.13

166.11

162.82

160.49

158.01

154.43

151.29

148.98

145.39

141.47

138.64

135.73

131.64

128.02

125.20

121.46

117.16

113.88

110.75

106.44
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Candela Tabulation - (Cont.)
V/H C0.0 C30.0 C60.0 C90.0 C120.0 C150.0 C180.0 C210.0 C240.0 C270.0 C300.0 C330.0

γ44.0

γ45.0

γ46.0

γ47.0

γ48.0

γ49.0

γ50.0

γ51.0

γ52.0

γ53.0

γ54.0

γ55.0

γ56.0

γ57.0

γ58.0

γ59.0

γ60.0

γ61.0

γ62.0

γ63.0

γ64.0

γ65.0

γ66.0

γ67.0

γ68.0

γ69.0

γ70.0

γ71.0

γ72.0

γ73.0

γ74.0

γ75.0

γ76.0

γ77.0

γ78.0

γ79.0

γ80.0

γ81.0

γ82.0

γ83.0

γ84.0

γ85.0

γ86.0

γ87.0

99.62

95.71

92.47

88.31

84.00

80.64

77.02

72.64

68.90

66.01

62.12

58.06

54.95

52.07

48.27

44.99

42.78

39.76

36.33

34.10

32.07

29.12

26.82

25.39

23.11

20.61

19.36

18.02

15.82

14.38

13.60

11.90

10.24

9.63

8.57

6.90

6.14

5.65

4.20

3.19

2.99

2.00

0.82

0.92

101.74

96.96

93.32

89.86

85.28

81.22

78.00

73.77

69.46

66.45

62.59

58.45

55.56

52.23

48.30

45.55

42.82

39.21

36.60

34.45

31.29

28.81

27.25

24.63

22.32

21.05

19.05

16.80

15.76

14.31

12.27

11.40

10.44

8.67

7.76

7.22

5.72

4.66

4.34

3.07

1.95

1.93

1.27

0.34

101.71

96.96

92.87

89.54

85.32

80.69

77.07

73.45

69.03

65.22

62.19

58.28

53.98

50.97

48.06

44.17

41.19

38.94

35.64

32.37

30.39

28.22

25.36

23.39

21.97

19.57

17.49

16.46

14.88

12.79

11.77

10.93

9.14

7.94

7.50

6.23

4.82

4.42

3.68

2.35

1.91

1.84

0.85

0.36

102.76

97.96

93.51

90.00

85.79

81.08

77.32

73.73

69.24

64.94

61.78

58.00

53.76

50.63

47.67

43.77

40.44

38.08

35.01

31.79

29.77

27.63

24.72

22.71

21.23

18.89

16.78

15.82

14.17

12.11

11.15

10.31

8.50

7.36

6.93

5.59

4.32

4.05

3.29

2.02

1.79

1.60

0.61

0.40

100.26

96.53

91.74

87.52

84.10

79.62

74.85

71.37

67.42

62.89

59.46

56.25

52.00

48.28

45.57

42.15

38.49

36.06

33.51

30.20

27.84

26.10

23.56

21.07

19.70

17.92

15.64

14.40

13.48

11.56

10.09

9.52

8.22

6.64

6.07

5.48

4.04

3.19

3.08

2.18

1.08

1.07

1.04

0.30

100.03

96.44

92.40

87.54

83.66

80.04

75.34

71.14

67.81

63.66

59.31

56.21

52.83

48.66

45.46

42.80

39.18

35.94

33.78

31.18

27.99

26.02

24.33

21.66

19.50

18.31

16.48

14.35

13.27

12.18

10.24

8.95

8.45

7.14

5.67

5.30

4.68

3.28

2.53

2.42

1.48

0.63

0.83

0.84

104.96

101.10

97.44

92.48

88.12

84.74

80.26

75.74

72.36

68.28

63.74

60.56

57.17

52.88

49.63

46.78

42.92

39.83

37.56

34.28

31.33

29.54

27.00

24.25

22.77

20.94

18.46

17.11

15.86

13.74

12.39

11.61

9.83

8.53

8.01

6.69

5.32

5.03

4.05

2.73

2.53

2.03

0.88

0.82

104.03

99.99

95.43

92.14

88.44

83.89

80.40

76.69

72.03

68.54

65.19

60.86

57.37

54.44

50.44

47.04

44.59

41.08

37.86

35.77

32.81

29.82

28.18

25.80

23.08

21.67

19.89

17.44

16.29

14.95

12.83

11.86

10.88

9.02

8.11

7.45

5.79

4.95

4.61

3.18

2.36

2.31

1.20

0.59

105.13

101.68

97.14

93.05

89.89

85.91

81.57

78.30

74.84

70.37

66.63

63.67

59.81

55.89

53.06

49.90

46.09

43.19

40.80

37.48

34.38

32.47

29.95

27.07

25.27

23.58

21.02

19.03

17.93

15.99

13.99

13.13

11.91

10.01

9.02

8.31

6.71

5.52

5.17

3.96

2.68

2.48

1.87

0.77

104.62

100.77

96.42

93.21

90.23

86.14

82.17

79.07

75.30

71.02

67.82

64.74

60.74

57.00

54.23

50.95

47.16

44.36

42.04

38.62

35.55

33.61

31.13

28.12

26.10

24.58

22.14

19.89

18.59

17.09

14.90

13.51

12.73

11.04

9.26

8.59

7.75

6.11

5.10

4.70

3.57

2.19

1.91

1.66

104.65

101.63

97.48

93.30

90.28

86.58

82.54

79.18

75.83

71.45

68.27

65.19

61.08

57.78

55.04

51.17

47.79

45.47

42.15

38.90

36.82

34.03

30.98

29.29

27.13

24.35

22.74

21.16

18.72

17.20

16.09

13.98

12.59

11.82

10.11

8.62

8.05

6.80

5.26

4.85

4.01

2.58

2.17

1.76

102.47

99.36

95.56

91.24

87.95

85.09

80.79

76.79

73.75

70.16

65.91

62.75

59.85

55.99

52.33

49.68

46.77

43.13

40.42

38.33

35.29

32.26

30.39

28.39

25.62

23.64

22.43

20.18

18.00

16.87

15.61

13.60

12.24

11.59

10.09

8.40

7.79

7.04

5.47

4.47

4.18

3.08

1.71

1.51
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Candela Tabulation - (Cont.)
V/H C0.0 C30.0 C60.0 C90.0 C120.0 C150.0 C180.0 C210.0 C240.0 C270.0 C300.0 C330.0

γ88.0

γ89.0

γ90.0

γ91.0

γ92.0

γ93.0

γ94.0

γ95.0

γ96.0

γ97.0

γ98.0

γ99.0

γ100.0

γ101.0

γ102.0

γ103.0

γ104.0

γ105.0

γ106.0

γ107.0

γ108.0

γ109.0

γ110.0

γ111.0

γ112.0

γ113.0

γ114.0

γ115.0

γ116.0

γ117.0

γ118.0

γ119.0

γ120.0

γ121.0

γ122.0

γ123.0

γ124.0

γ125.0

γ126.0

γ127.0

γ128.0

γ129.0

γ130.0

γ131.0

0.85

0.13

0.30

0.81

0.34

0.21

0.81

0.59

0.10

0.67

0.76

0.19

0.55

0.98

0.47

0.44

1.03

0.65

0.39

1.04

0.93

0.43

0.94

1.15

0.56

0.88

1.36

0.84

0.81

1.44

1.15

0.81

1.39

1.39

0.87

1.35

1.65

1.08

1.35

1.89

1.50

1.34

2.00

1.80

0.63

0.73

0.11

0.42

0.83

0.24

0.26

0.83

0.38

0.13

0.76

0.66

0.15

0.63

0.85

0.28

0.57

1.05

0.53

0.47

1.06

0.82

0.39

0.98

1.16

0.57

0.97

1.41

0.89

0.76

1.42

1.16

0.77

1.38

1.57

0.97

1.28

1.78

1.31

1.10

1.77

1.76

1.25

1.72

0.85

0.57

0.08

0.56

0.76

0.16

0.35

0.92

0.48

0.24

0.86

0.71

0.13

0.63

0.97

0.38

0.56

1.14

0.72

0.43

1.08

0.96

0.48

0.92

1.26

0.70

0.88

1.48

1.07

0.86

1.44

1.37

0.89

1.44

1.61

1.12

1.39

1.88

1.34

1.40

2.01

1.63

1.36

2.03

0.90

0.40

0.14

0.75

0.56

0.14

0.70

0.80

0.19

0.57

1.00

0.41

0.46

1.03

0.56

0.28

0.96

0.83

0.38

0.99

1.11

0.59

0.90

1.39

0.81

0.85

1.45

1.01

0.79

1.41

1.35

0.89

1.44

1.64

1.08

1.36

1.88

1.33

1.41

1.99

1.56

1.30

2.00

1.83

0.25

0.84

0.54

0.01

0.53

0.79

0.24

0.29

0.88

0.55

0.13

0.61

0.87

0.36

0.42

1.03

0.74

0.29

0.84

1.04

0.49

0.61

1.29

0.95

0.53

1.09

1.31

0.75

0.92

1.55

1.25

0.86

1.34

1.60

1.04

1.16

1.75

1.47

1.10

1.60

1.87

1.33

1.49

2.12

0.18

0.32

0.88

0.38

0.03

0.68

0.77

0.24

0.48

1.01

0.49

0.21

0.81

0.85

0.28

0.61

1.08

0.60

0.32

0.96

1.05

0.54

0.82

1.28

0.86

0.59

1.22

1.29

0.75

1.10

1.59

1.08

0.85

1.50

1.55

1.03

1.42

1.85

1.35

1.25

1.89

1.74

1.28

1.81

0.90

0.18

0.27

0.81

0.25

0.17

0.73

0.37

0.07

0.70

0.55

0.08

0.64

0.73

0.17

0.62

0.89

0.31

0.52

0.98

0.46

0.44

1.06

0.60

0.37

1.00

0.80

0.47

1.07

0.99

0.49

1.10

1.23

0.65

1.08

1.44

0.79

1.06

1.58

1.02

1.02

1.64

1.20

1.01

0.92

0.44

0.07

0.68

0.46

0.06

0.59

0.54

0.00

0.47

0.61

0.04

0.43

0.81

0.19

0.43

0.88

0.30

0.38

0.97

0.48

0.43

1.05

0.72

0.42

1.06

0.83

0.40

1.04

0.99

0.48

0.96

1.10

0.50

0.92

1.26

0.71

0.93

1.40

0.87

0.91

1.56

1.10

0.94

0.75

0.93

0.25

0.28

0.86

0.36

0.13

0.72

0.53

0.03

0.58

0.77

0.14

0.48

0.87

0.35

0.29

0.90

0.48

0.21

0.87

0.79

0.27

0.84

0.98

0.41

0.73

1.15

0.59

0.68

1.23

0.82

0.56

1.21

1.06

0.59

1.21

1.33

0.84

1.16

1.61

1.00

1.09

1.65

0.65

0.29

0.85

0.56

0.02

0.40

0.80

0.25

0.15

0.80

0.63

0.09

0.47

0.85

0.38

0.24

0.86

0.75

0.17

0.55

1.01

0.58

0.35

0.98

0.91

0.35

0.68

1.25

0.81

0.49

1.12

1.22

0.67

0.82

1.43

1.10

0.70

1.20

1.53

0.97

1.07

1.71

1.47

1.01

0.63

0.53

0.87

0.23

0.19

0.77

0.30

0.08

0.69

0.45

0.01

0.60

0.65

0.13

0.59

0.83

0.19

0.53

0.94

0.32

0.44

0.98

0.48

0.37

0.98

0.61

0.32

0.96

0.87

0.41

1.00

1.13

0.56

0.97

1.26

0.65

1.02

1.45

0.87

1.03

1.57

1.07

0.94

1.60

1.36

0.44

0.23

0.74

0.59

0.02

0.43

0.85

0.28

0.19

0.76

0.58

0.08

0.47

0.86

0.26

0.22

0.91

0.66

0.19

0.61

0.96

0.40

0.45

1.11

0.85

0.33

0.87

1.10

0.57

0.64

1.30

0.96

0.52

1.10

1.28

0.75

0.93

1.53

1.15

0.82

1.38

1.48

0.97
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Candela Tabulation - (Cont.)
V/H C0.0 C30.0 C60.0 C90.0 C120.0 C150.0 C180.0 C210.0 C240.0 C270.0 C300.0 C330.0

γ132.0

γ133.0

γ134.0

γ135.0

γ136.0

γ137.0

γ138.0

γ139.0

γ140.0

γ141.0

γ142.0

γ143.0

γ144.0

γ145.0

γ146.0

γ147.0

γ148.0

γ149.0

γ150.0

γ151.0

γ152.0

γ153.0

γ154.0

γ155.0

γ156.0

γ157.0

γ158.0

γ159.0

γ160.0

γ161.0

γ162.0

γ163.0

γ164.0

γ165.0

γ166.0

γ167.0

γ168.0

γ169.0

γ170.0

γ171.0

γ172.0

γ173.0

γ174.0

γ175.0

1.34

1.96

2.06

1.50

1.89

2.35

1.87

1.90

2.53

2.22

1.89

2.50

2.46

1.92

2.37

2.70

2.09

2.31

2.85

2.38

2.26

2.92

2.65

2.30

2.83

2.88

2.29

2.66

3.07

2.55

2.59

3.17

2.76

2.46

3.08

2.96

2.46

2.99

3.15

3.08

3.25

3.26

2.97

3.07

2.10

1.55

1.59

2.19

1.93

1.53

2.13

2.38

1.80

1.99

2.56

2.12

1.80

2.44

2.55

1.98

2.30

2.79

2.34

2.11

2.71

2.69

2.18

2.52

3.02

2.49

2.27

2.90

2.90

2.33

2.73

3.17

2.67

2.44

3.01

2.99

2.47

2.76

3.24

2.78

3.17

3.12

3.07

3.18

1.90

1.43

1.98

2.17

1.57

1.97

2.37

1.81

1.97

2.55

2.11

1.99

2.66

2.36

2.00

2.62

2.61

2.07

2.58

2.79

2.20

2.55

2.97

2.43

2.56

3.10

2.63

2.44

3.06

2.81

2.38

2.98

2.87

2.37

2.86

3.02

2.43

2.70

3.13

2.88

3.19

3.17

2.92

3.00

1.43

2.02

2.14

1.63

2.07

2.41

1.88

2.04

2.57

2.12

1.98

2.63

2.36

1.99

2.63

2.59

2.11

2.57

2.81

2.25

2.66

3.01

2.49

2.57

3.14

2.66

2.55

3.13

2.77

2.40

3.03

2.84

2.38

2.93

3.02

2.44

2.82

3.14

2.59

3.00

2.60

2.57

2.59

2.50

1.83

1.43

1.95

2.16

1.64

1.80

2.42

2.09

1.71

2.26

2.43

1.90

2.12

2.67

2.31

2.02

2.55

2.67

2.08

2.40

2.90

2.49

2.23

2.81

2.82

2.22

2.58

3.03

2.56

2.44

2.99

2.79

2.26

2.70

3.01

2.47

2.50

3.07

2.76

3.12

2.86

2.91

2.59

2.83

2.15

1.61

1.62

2.19

1.91

1.50

2.07

2.32

1.78

1.98

2.51

2.04

1.85

2.46

2.42

1.91

2.38

2.74

2.20

2.20

2.80

2.46

2.11

2.73

2.78

2.21

2.63

3.03

2.45

2.49

3.05

2.63

2.31

2.98

2.89

2.35

2.84

3.11

2.49

3.01

2.57

2.56

2.35

2.33

1.63

1.44

1.00

1.63

1.63

1.17

1.56

1.87

1.27

1.55

2.07

1.46

1.46

2.04

1.70

1.39

2.02

1.97

1.42

1.92

2.18

1.57

1.81

2.27

1.72

1.60

2.22

1.92

1.50

2.11

2.21

1.66

2.03

2.46

1.88

1.95

2.55

2.12

1.86

2.06

1.88

1.96

2.49

2.49

1.64

1.32

0.98

1.65

1.53

1.08

1.62

1.69

1.16

1.61

1.89

1.29

1.58

2.08

1.50

1.59

2.21

1.74

1.59

2.27

1.89

1.64

2.27

2.04

1.66

2.22

2.23

1.64

2.09

2.29

1.67

1.95

2.37

1.81

1.88

2.54

2.02

1.90

2.50

1.98

2.49

2.57

2.61

2.82

1.27

1.03

1.64

1.54

1.09

1.70

1.84

1.28

1.65

2.11

1.53

1.58

2.16

1.70

1.55

2.18

2.03

1.60

2.17

2.30

1.75

2.15

2.57

1.98

2.10

2.65

2.16

1.84

2.47

2.33

1.80

2.31

2.51

1.88

2.13

2.62

2.14

1.93

2.60

2.12

2.62

2.61

2.78

2.93

1.49

1.85

1.31

1.31

1.96

1.80

1.25

1.72

2.17

1.69

1.61

2.23

2.11

1.55

2.00

2.44

1.97

1.83

2.43

2.40

1.82

2.15

2.67

2.23

1.84

2.37

2.35

1.80

2.00

2.53

2.18

1.81

2.33

2.53

1.99

2.19

2.79

2.47

2.01

2.52

2.10

2.22

2.21

2.30

1.26

0.96

1.57

1.45

1.06

1.67

1.73

1.17

1.68

1.91

1.34

1.69

2.12

1.54

1.71

2.29

1.74

1.78

2.34

1.97

1.80

2.46

2.15

1.84

2.51

2.41

1.87

2.43

2.45

1.84

2.25

2.56

1.97

2.23

2.64

2.05

2.18

2.69

2.20

2.73

2.23

2.18

2.04

2.10

1.20

1.73

1.34

1.07

1.64

1.63

1.12

1.47

1.98

1.55

1.33

1.97

1.92

1.35

1.74

2.22

1.75

1.59

2.20

2.11

1.51

1.89

2.41

1.93

1.80

2.37

2.31

1.70

2.03

2.55

2.05

1.84

2.43

2.40

1.84

2.13

2.65

2.20

1.95

2.27

1.91

1.95

2.10

2.08
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Candela Tabulation - (Cont.)
V/H C0.0 C30.0 C60.0 C90.0 C120.0 C150.0 C180.0 C210.0 C240.0 C270.0 C300.0 C330.0

γ176.0

γ177.0

γ178.0

γ179.0

γ180.0

2.83

2.60

3.24

2.85

2.67

2.48

2.59

3.14

2.38

2.67

2.69

2.51

3.04

2.67

2.67

3.02

3.19

2.86

2.95

2.67

2.78

2.32

2.95

2.60

2.67

3.03

2.89

2.44

3.12

2.67

2.48

3.05

2.92

2.73

2.67

2.16

2.55

2.98

2.79

2.67

2.24

2.45

2.97

2.31

2.67

3.12

2.47

2.88

2.50

2.67

2.75

2.87

2.58

2.80

2.67

2.93

2.37

2.53

2.24

2.67
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