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        Harriott Valentine Engineers Inc.

SECTION 1: FRAMING
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        Harriott Valentine Engineers Inc.

CRITERIA

FRAMING

roof dead asphalt shingles 2.5 live snow 25.0 psf

1/2" plywood 1.5

2x12 @ 16"oc 3.3

R38 insulation 1.4

5/8" gyp. wallboard 2.8

slope factor 0.6

miscellaneous 0.9 7%

13.0 psf

total dead + live 38.0 psf

upper dead 3/4" hardwood 3.0 live residential 40.0 psf

floor 3/4" plywood 2.3

1107/8" TJI 110 @ 16"oc 1.9

R21 insulation 0.8

5/8" gyp. wallboard 2.8

miscellaneous 1.2 10%

12.0 psf

total dead + live 52.0 psf

deck dead 5/4 deck boards 2.6 live deck 60.0 psf

2x12 @ 16"oc 3.3

miscellaneous 1.1 16%

7.0 psf

total dead + live 67.0 psf

walls 3/4" cedar bevel siding 1.4

1/2" plywood 1.5

2x6 @ 16"oc 1.7

R21 insulation 0.8

1/2" gyp. wallboard 2.2

miscellaneous 1.4 16%

9.0 psf
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        Harriott Valentine Engineers Inc.  

BEAMS (SIMPLE SPAN UNIFORM LOAD)
ROOF

w (snow)

total load = 38 psf

L live load = 25 psf

location criteria demand capacity

1.93 k

east w (total) = 539 plf V = 2.09 k Vr = 39.60 k

(stair) w (live) = 355 plf M = 4.06 k*ft Mr = 4.54 k*ft

R2 L = 7.76 ft EI (total) = 1.13E+08 lb*in2 EI = 2.01E+08 lb*in2

trib. = 14.18 ft EI (live) = 1.12E+08 lb*in2 d (total) = 0.22 in = L/ 426

d (live) = 0.14 in = L/ 647

use steel plate 1/2"x 5%1/2"

location criteria demand capacity

2.63 k

east w (total) = 539 plf V = 2.78 k Vr = 79.20 k

(bedrm) w (live) = 355 plf M = 7.19 k*ft Mr = 9.08 k*ft

R3 L = 10.33 ft EI (total) = 2.68E+08 lb*in2 EI = 4.02E+08 lb*in2

trib. = 14.18 ft EI (live) = 2.64E+08 lb*in2 d (total) = 0.34 in = L/ 360

d (live) = 0.23 in = L/ 548

use steel plate 1"x 5%1/2"

location criteria demand capacity

0.76 k

south w (total) = 169 plf V = 0.81 k Vr = 2.50 k

(bedrm) w (live) = 112 plf M = 1.95 k*ft Mr = 2.95 k*ft

R3 L = 9.58 ft EI (total) = 6.71E+07 lb*in2 EI = 1.24E+08 lb*in2

trib. = 4.46 ft EI (live) = 6.62E+07 lb*in2 d (total) = 0.26 in = L/ 443

d (live) = 0.17 in = L/ 673

use (2)2x8

location criteria demand capacity

0.35 k

south w (total) = 169 plf V = 0.40 k Vr = 1.21 k

(bedrm) w (live) = 112 plf M = 0.48 k*ft Mr = 0.86 k*ft

R4 L = 4.75 ft EI (total) = 8.17E+06 lb*in2 EI = 1.39E+07 lb*in2

trib. = 4.46 ft EI (live) = 8.07E+06 lb*in2 d (total) = 0.14 in = L/ 408

d (live) = 0.09 in = L/ 620

use (2)2x4
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R2b

R2a

Page 6 of 56



        Harriott Valentine Engineers Inc.  

BEAMS (SIMPLE SPAN UNIFORM LOAD)
ROOF

w (snow)

total load = 38 psf

L live load = 25 psf

location criteria demand capacity

0.48 k

master w (total) = 444 plf V = 0.61 k Vr = 1.21 k

potty w (live) = 292 plf M = 0.42 k*ft Mr = 0.86 k*ft

R5 L = 2.75 ft EI (total) = 4.16E+06 lb*in2 EI = 1.39E+07 lb*in2

trib. = 11.68 ft EI (live) = 4.10E+06 lb*in2 d (total) = 0.04 in = L/ 803

d (live) = 0.03 in = L/ 1220

use (2)2x4

location criteria demand capacity

1.72 k

master w (total) = 444 plf V = 1.85 k Vr = 6.31 k

bathtub w (live) = 292 plf M = 3.85 k*ft Mr = 7.33 k*ft

south L = 8.33 ft EI (total) = 1.16E+08 lb*in2 EI = 1.37E+08 lb*in2

R6 trib. = 11.68 ft EI (live) = 1.14E+08 lb*in2 d (total) = 0.35 in = L/ 284

d (live) = 0.23 in = L/ 432

use (3) LVL 1%3/4x5%1/2

location criteria demand capacity

0.68 k

master w (total) = 176 plf V = 0.73 k Vr = 2.85 k

bathtub w (live) = 116 plf M = 1.52 k*ft Mr = 2.76 k*ft

west L = 8.33 ft EI (total) = 4.57E+07 lb*in2 EI = 8.25E+07 lb*in2

R7 trib. = 4.62 ft EI (live) = 4.51E+07 lb*in2 d (total) = 0.23 in = L/ 433

d (live) = 0.15 in = L/ 658

use (3)2x6

location criteria demand capacity

0.62 k

master w (total) = 740 plf V = 0.83 k Vr = 1.21 k

closet w (live) = 487 plf M = 0.47 k*ft Mr = 0.86 k*ft

north L = 2.25 ft EI (total) = 3.79E+06 lb*in2 EI = 1.39E+07 lb*in2

R8 trib. = 19.47 ft EI (live) = 3.74E+06 lb*in2 d (total) = 0.03 in = L/ 879

d (live) = 0.02 in = L/ 1337

use (2)2x4
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 492 @ 5 1/2" 1080 (1.75") Passed (46%) 1.00 1.0 D + 1.0 L (All Spans)
Shear (lbs) 492 @ 5 1/2" 1705 Passed (29%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1748 @ 7' 6 3/4" 6180 Passed (28%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.122 @ 7' 6 3/4" 0.355 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.159 @ 7' 6 3/4" 0.710 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 51 50 Passed -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Top Edge Bracing (Lu): Top compression edge must be braced at 7' 3" o/c based on loads applied, unless detailed otherwise.
• Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 14' 6" o/c based on loads applied, unless detailed otherwise.
• A structural analysis of the deck has not been performed.
• Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.
• Additional considerations for the TJ-Pro™ Rating include: None.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.
• ² Required Bearing Length / Required Bearing Length with Web Stiffeners

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Hanger on  11 7/8" SPF beam 5.50" Hanger¹ 1.75" / - ² 121 403 524 See note ¹

2 - Stud wall - SPF 5.50" 4.25" 1.75" 120 399 519 1 1/4" Rim Board

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger IUS2.37/11.88 2.00" N/A 10-10d 2-Strong-Grip

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 15' 7/16" 16" 12.0 40.0 Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Level, Floor: Joist

1 piece(s) 11 7/8" TJI® 360 @ 16" OC

ForteWEB Software Operator Job Notes 6/18/2020 6:56:15 PM UTC
James A. Harriott
Harriott Valentine Engineers Inc.
(206) 624-4760
jharriott@harriottvalentine.com

ForteWEB v2.4, Engine: V8.0.1.5, Data: V7.3.2.0
File Name: miscellaneous
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        Harriott Valentine Engineers Inc.  

BEAMS (SIMPLE SPAN UNIFORM LOAD)
LEVEL TWO + ROOF

w (residential) (snow)

total load = 52 psf total load = 38 psf

L live load = 40 psf live load = 25 psf

location criteria demand capacity

1.54 k

laundry w (total) = 1232 plf V = 1.90 k Vr = 2.18 k

U2 w (live) = 841 plf M = 1.46 k/ft Mr = 2.23 k/ft

L = 3.08 ft EI (total) = 1.62E+07 lb/in2 EI = 1.24E+08 lb/in2

floor = 11.65 ft EI (live) = 1.66E+07 lb/in2 d (total) = 0.02 in = L/ 1836

roof = 15.00 ft d (live) = 0.01 in = L/ 2689

wall = 7.00 ft

use (2)2x8

location criteria demand capacity

0.18 k

stair w (total) = 62 plf V = 0.19 k Vr = 1.05 k

(east) w (live) = 48 plf M = 0.30 k/ft Mr = 0.65 k/ft

U3 L = 6.25 ft EI (total) = 6.80E+06 lb/in2 EI = 1.39E+07 lb/in2

floor = 1.19 ft EI (live) = 7.84E+06 lb/in2 d (total) = 0.15 in = L/ 491

roof = 0.00 ft d (live) = 0.12 in = L/ 638

wall = 0.00 ft

use (2)2x4

location criteria demand capacity

0.52 k

garage w (total) = 420 plf V = 0.65 k Vr = 1.05 k

(south) w (live) = 295 plf M = 0.50 k/ft Mr = 0.65 k/ft

U4 L = 3.08 ft EI (total) = 5.52E+06 lb/in2 EI = 1.39E+07 lb/in2

floor = 7.39 ft EI (live) = 5.83E+06 lb/in2 d (total) = 0.06 in = L/ 604

roof = 0.00 ft d (live) = 0.04 in = L/ 859

wall = 4.00 ft

use (2)2x4

location criteria demand capacity

0.17 k

guest w (total) = 107 plf V = 0.20 k Vr = 1.05 k

(south) w (live) = 27 plf M = 0.19 k/ft Mr = 0.65 k/ft

U5 L = 3.75 ft EI (total) = 2.53E+06 lb/in2 EI = 1.39E+07 lb/in2

floor = 0.67 ft EI (live) = 9.49E+05 lb/in2 d (total) = 0.03 in = L/ 1318

roof = 0.00 ft d (live) = 0.01 in = L/ 5272

wall = 8.00 ft

use (2)2x4
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        Harriott Valentine Engineers Inc.  

BEAMS (SIMPLE SPAN UNIFORM LOAD)
DECK

w (deck)

total load = 67 psf

L live load = 60 psf

location criteria demand capacity

0.30 k

joist w (total) = 89 plf V = 0.32 k Vr = 1.39 k

U20 w (live) = 80 plf M = 0.59 k,ft Mr = 1.92 k,ft

L = 7.24 ft EI (total) = 1.53E+07 lb,in2 EI = 1.29E+08 lb,in2

trib. = 1.33 ft EI (live) = 2.05E+07 lb,in2 d (total) = 0.04 in = L/ 2023

d (live) = 0.04 in = L/ 2259

use 2x10 @ 16"oc

Hem'Fir No. 2

location criteria demand capacity

1.24 k

rim w (total) = 243 plf V = 1.31 k Vr = 3.24 k

U21 w (live) = 217 plf M = 3.52 k,ft Mr = 4.24 k,ft

L = 10.77 ft EI (total) = 1.36E+08 lb,in2 EI = 3.00E+08 lb,in2

trib. = 3.62 ft EI (live) = 1.83E+08 lb,in2 d (total) = 0.24 in = L/ 528

d (live) = 0.22 in = L/ 590

use 4x10

Hem'Fir No. 2

        1932 First Avenue, Suite 720

        Seattle, Washington 98101,2447

        tel 206,624,4760 | fax 447,6971
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        Harriott Valentine Engineers Inc.  

BEAMS (SIMPLE SPAN UNIFORM LOAD)
LOW ROOF

w (snow)

total load = 38 psf

L live load = 25 psf

location criteria demand capacity

0.15 k

rec. rm. w (total) = 76 plf V = 0.17 k Vr = 1.21 k

joist w (live) = 50 plf M = 0.19 k,ft Mr = 0.86 k,ft

M1 L = 4.52 ft EI (total) = 3.16E+06 lb,in2 EI = 1.39E+07 lb,in2

trib. = 2.00 ft EI (live) = 3.12E+06 lb,in2 d (total) = 0.05 in = L/ 1056

d (live) = 0.03 in = L/ 1606

use (2)2x4

location criteria demand capacity

0.38 k

rec. rm w (total) = 86 plf V = 0.40 k Vr = 1.90 k

longer w (live) = 57 plf M = 0.95 k,ft Mr = 1.84 k,ft

M2 L = 9.42 ft EI (total) = 3.23E+07 lb,in2 EI = 5.41E+07 lb,in2

trib. = 2.26 ft EI (live) = 3.19E+07 lb,in2 d (total) = 0.28 in = L/ 402

d (live) = 0.19 in = L/ 611

use (2)2x6

location criteria demand capacity

0.15 k

rec. rm. w (total) = 86 plf V = 0.17 k Vr = 1.21 k

shorter w (live) = 57 plf M = 0.17 k,ft Mr = 0.86 k,ft

M3 L = 3.97 ft EI (total) = 2.42E+06 lb,in2 EI = 1.39E+07 lb,in2

trib. = 2.26 ft EI (live) = 2.39E+06 lb,in2 d (total) = 0.03 in = L/ 1380

d (live) = 0.02 in = L/ 2097

use (2)2x4
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        Harriott Valentine Engineers Inc.

WOOD COLUMN

4x OR 6x

Species: DF #2
Size: 4x

Fc* = 1300 psi Fc ┴ = 405 psi << sill plate is
E = 1.60E+06 psi       Hem'Fir
c' = 0.8
d = 3.5 in
KcE = 0.3

4x4 4x6
le le FcE F'c Pa Pa
(ft) (in) (psi) (psi) (lb) (lb)

Pa (perp) 4961 7796

8.00 96.00 638 555 6802 10688 << crushing governs
8.50 102.00 565 502 6150 9664       up to a height of
9.00 108.00 504 455 5575 8760       9''7" w/ Hem'Fir
9.50 114.00 452 414 5069 7966       (7''5" if Doug'Fir)
10.00 120.00 408 377 4624 7266
10.50 126.00 370 345 4231 6649
11.00 132.00 337 317 3883 6103
11.50 138.00 309 292 3575 5618
12.00 144.00 284 269 3301 5187

Species: DF #1
Size: 6x

Fc* = 925 psi Fc ┴ = 405 psi << sill plate is
E = 1.60E+06 psi       Hem'Fir
c' = 0.8
d = 5.5 in
KcE = 0.3

6x6 4x6
le le FcE F'c Pa Pa
(ft) (in) (psi) (psi) (lb) (lb)

Pa (perp) 12251 7796

8.00 96.00 1576 775 23443 14918 << crushing governs
8.50 102.00 1396 750 22701 14446       up to a height of
9.00 108.00 1245 724 21897 13934      14''8" w/ Hem'Fir
9.50 114.00 1117 696 21041 13389       (10''8" if Doug'Fir)
10.00 120.00 1008 666 20145 12819
10.50 126.00 915 636 19225 12234
11.00 132.00 833 605 18296 11643
11.50 138.00 762 574 17373 11056
12.00 144.00 700 544 16470 10481
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        Harriott Valentine Engineers Inc.

WOOD COLUMN

MULTI'STUD

Species: HF stand.
Size: 2x4

Fc* = 1300 psi Fc ┴ = 405 psi << sill plate is
E = 1.20E+06 psi       Hem'Fir
c' = 0.8
d = 3.5 in

KcE = 0.3
(2)2x4 (3)2x4 (4)2x4 (5)2x4

le le FcE F'c Pa Pa Pa Pa
(ft) (in) (psi) (psi) (lb) (lb) (lb) (lb)

Pa (perp) 4253 6379 8505 10631

8.00 96.00 479 435 4566 6848 9131 11414 << crushing governs
8.50 102.00 424 390 4099 6148 8198 10247       up to a height of
9.00 108.00 378 352 3696 5543 7391 9239       8''4" w/ Hem'Fir
9.50 114.00 339 319 3346 5019 6691 8364       (6''5" if Doug'Fir)
10.00 120.00 306 290 3041 4562 6083 7603
10.50 126.00 278 264 2775 4163 5550 6938
11.00 132.00 253 242 2541 3812 5083 6353
11.50 138.00 232 222 2335 3503 4670 5838
12.00 144.00 213 205 2152 3229 4305 5381

Species: HF stud
Size: 2x6

Fc* = 800 psi Fc ┴ = 405 psi << sill plate is
E = 1.20E+06 psi       Hem'Fir
c' = 0.8
d = 5.5 in
KcE = 0.3

(2)2x6 (3)2x6 (4)2x6 (5)2x6
le le FcE F'c Pa Pa Pa Pa
(ft) (in) (psi) (psi) (lb) (lb) (lb) (lb)

Pa (perp) 6683 10024 13365 16706

8.00 96.00 1182 645 10642 15963 21284 26605 << crushing governs
8.50 102.00 1047 620 10229 15343 20457 25572       up to a height of
9.00 108.00 934 593 9788 14683 19577 24471       12''5" w/ Hem'Fir
9.50 114.00 838 565 9329 13994 18658 23323       (8''5" if Doug'Fir)
10.00 120.00 756 537 8860 13290 17720 22151
10.50 126.00 686 509 8390 12586 16781 20976
11.00 132.00 625 480 7928 11892 15856 19820
11.50 138.00 572 453 7479 11219 14959 18699
12.00 144.00 525 427 7049 10574 14099 17624
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        Harriott Valentine Engineers Inc.

SECTION 2: LATERAL

        1932 First Avenue, Suite 720

        Seattle, Washington 98101�2447

        tel 206�624�4760 | fax 447�6971
Page 24 of 56



        Harriott Valentine Engineers Inc.

CRITERIA

LATERAL

wind wind importance factor 1.0

basic wind speed 110 mph

wind exposure C

topographical factor (Kzt) 1.22

seismic seismic importance factor 1.0

latitude 47.553 °

longitude *122.228 °

accel. at short periods (Ss) 1.457 g (from SEAOC Design Tool)

accel. at 1*sec period (S1) 0.505 g

seismic design category D

response modification factor (R) 6.5

        1932 First Avenue, Suite 720

        Seattle, Washington 98101*2447

        tel 206*624*4760 | fax 447*6971  
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        Harriott Valentine Engineers Inc.

SEISMIC DESIGN this distribution is for the new addition and south part of house

ASCE 7�10

Equivalent Lateral Force Procedure

Occupancy Category II Table 1�1

Seismic Design Category D Table 11.6�1

Importance Factor 1.00 Table 11.5�1

Site Class D Table 20.3�1

SS  145.70 %g (from USGS Seismic Hazard Curves, 2002 data)

S1 50.50 %g (from USGS Seismic Hazard Curves, 2002 data)

Fa 1.00 Table 11.4�1

Fv 1.50 Table 11.4�2

Ct 0.02 Table 12.8�2

x 0.75 Table 12.8�2

hn 20.00 feet (height to highest level)

SMS = Fa*Ss 1.4570 Eq. 11.4�1

SM1 = Fv*S1 0.7575 Eq. 11.4�2

SDS = (2/3)*SMS 0.9713 g Eq. 11.4�3

SD1 = (2/3)*SM1 0.5050 g Eq. 11.4�4

Period Ta = Ct*hn^x 0.1891 s Eq. 12.8�7

To  0.1040 s per section 11.4.5

TS 0.5199 s per section 11.4.5

Sa 0.9713 g per section 11.4.5

  

R 6.5 Table 12.2�1

>o 3 Table 12.2�1

Cd 4 Table 12.2�1

Section 9.5.5 ok? Yes Table 12.6�1

Equivalent Lateral Force Procedure (section 12.8)

Cs 0.1494 Eq. 12.8�2

W, weight 122,304 lb per table below

QE 18,277 lb Eq. 12.8�1

Vertical Force Distribution (section 12.8.3)  

k = 1.00

Floor Floor Floor Wall Wall Total (LRFD) (ASD)

Level Hx Area Wt. Wt. Length Wt. Wt. WxHx Cvx QE 0.7QE

(ft) (ft2) (psf) (k) (ft) (k) (k) (k�ft) (%) (k) (k)

ex. roof 17.00 1587 13 20.6 164 5.9 26.5 451.1 28.5 5.22 3.653

new roof 20.00 1027 13 13.4 105 3.8 17.1 342.6 21.7 3.96 2.774

ex. low roof 11.50 1882 13 24.5 172 7.0 31.4 361.5 22.9 4.18 2.927

ex. level two 9.00 1235 12 14.8 160 12.2 27.1 243.5 15.4 2.82 1.972

new level two 9.00 759 12 9.1 129 9.9 19.0 170.8 10.8 1.98 1.383

new deck 9.00 167 7 1.2 0 0.0 1.2 10.5 0.7 0.12 0.085

 122.3 1580.0 100.0 18.28 12.79

        1932 First Avenue, Suite 720   

        Seattle, Washington 98101�2447

        tel. 206�624�4760 | fax 447�6971
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        Harriott Valentine Engineers Inc.

SEISMIC DESIGN this distribution is for the existing lower north part

ASCE 7�10

Equivalent Lateral Force Procedure

Occupancy Category II Table 1�1

Seismic Design Category D Table 11.6�1

Importance Factor 1.00 Table 11.5�1

Site Class D Table 20.3�1

SS  145.70 %g (from USGS Seismic Hazard Curves, 2002 data)

S1 50.50 %g (from USGS Seismic Hazard Curves, 2002 data)

Fa 1.00 Table 11.4�1

Fv 1.50 Table 11.4�2

Ct 0.02 Table 12.8�2

x 0.75 Table 12.8�2

hn 20.00 feet (height to highest level)

SMS = Fa*Ss 1.4570 Eq. 11.4�1

SM1 = Fv*S1 0.7575 Eq. 11.4�2

SDS = (2/3)*SMS 0.9713 g Eq. 11.4�3

SD1 = (2/3)*SM1 0.5050 g Eq. 11.4�4

Period Ta = Ct*hn^x 0.1891 s Eq. 12.8�7

To  0.1040 s per section 11.4.5

TS 0.5199 s per section 11.4.5

Sa 0.9713 g per section 11.4.5

  

R 6.5 Table 12.2�1

>o 3 Table 12.2�1

Cd 4 Table 12.2�1

Section 9.5.5 ok? Yes Table 12.6�1

Equivalent Lateral Force Procedure (section 12.8)

Cs 0.1494 Eq. 12.8�2

W, weight 31,790 lb per table below

QE 4,751 lb Eq. 12.8�1

Vertical Force Distribution (section 12.8.3)  

k = 1.00

Floor Floor Floor Wall Wall Total (LRFD) (ASD)

Level Hx Area Wt. Wt. Length Wt. Wt. WxHx Cvx QE 0.7QE

(ft) (ft2) (psf) (k) (ft) (k) (k) (k�ft) (%) (k) (k)

ex. low roof 23.25 612 13 8.0 54 2.4 10.4 241.5 49.6 2.35 1.648

ex. level two 11.75 351 12 4.2 54 5.1 9.3 109.5 22.5 1.07 0.747

ex. deck 11.75 827 12 9.9 35 0.0 9.9 116.6 23.9 1.14 0.796

new sub�roof 9.13 89 13 1.2 28 1.0 2.2 19.8 4.1 0.19 0.135

 31.8 487.3 100.0 4.75 3.325

        1932 First Avenue, Suite 720   

        Seattle, Washington 98101�2447

        tel. 206�624�4760 | fax 447�6971
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        Harriott Valentine Engineers Inc.

SECTION 3: FOUNDATION

        1932 First Avenue, Suite 720

        Seattle, Washington 98101-2447

        tel. 206-624-4760 | fax 447-6971
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Conrad Beymer
Nader site wall

[Redi-Rock - Redi-Rock Wall Freeware | version 5.2020.20.0 | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

Name : Profile and assignment Stage : 1

+z

 1.00  1.00 

 6.00  6.00 
 1.00  1.00 

+z

1 

 6.00  6.00 
 1ks;1.50ft  1ks;1.50ft 2 

3  6.00  6.00  2ks;3.00ft  2ks;3.00ft 
4 

 6.00  6.00 
 1ks;1.50ft  1ks;1.50ft 

 1.00  1.00 

 6.00  6.00 
 1.00  1.00 
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Conrad Beymer
Nader site wall

1
[Redi-Rock - Redi-Rock Wall Freeware | version 5.2020.20.0 | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

Analysis of Redi Rock wall
Input data
Project
Task
Customer
Author
Date

:
:
:
:

Nader site wall
Patricia Brennan Architects
Conrad Beymer
7/16/2020

Settings
USA - Safety factor

Wall analysis
Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :
Shape of earth wedge :
Allowable eccentricity :
Internal stability :
Reduction coeff. of contact first block - base :
Verification methodology :

Coulomb
Mazindrani (Rankine)
Mononobe-Okabe
Calculate as skew
0.333
Standard - straight slip surface
1.00
Safety factors (ASD)

Safety factors
Permanent design situation

Safety factor for overturning :
Safety factor for sliding resistance :
Safety factor for bearing capacity :
Safety factor for sliding along geo-reinforcement :
Safety factor for geo-reinforcement strength :
Safety factor for pull out resistance of geo-reinf. :
Safety factor for connection strength :

SFo =
SFs =
SFb =
SFsr =
SFst =
SFpo =

SFcon =

1.50
1.50
2.00
1.50
1.50
1.50
1.50

[–]
[–]
[–]
[–]
[–]
[–]
[–]

Blocks

No. Description
Height
h [in]

Width
w [in]

Unit weight
g [pcf]

1
2
3
4
5
6
7
8
9
10
11
12
13

Block 28
Block 41
Block 60
Top block 24 straight
Planter 41
Planter 60
Top block 28
Top block 41
Top block 24 straight garden
Block R-5236 HC
Block R-7236 HC
Block R-9636 HC
Block R-41 HC

18.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
36.00
36.00
36.00
18.00

28.00
40.50
60.00
24.00
40.50
60.00
28.00
40.50
24.00
52.00
72.00
96.00
40.50

120.00
120.00
130.00
108.00
120.00
112.00
120.00
120.00
80.00

110.00
110.00
110.00
110.00
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Conrad Beymer
Nader site wall

2
[Redi-Rock - Redi-Rock Wall Freeware | version 5.2020.20.0 | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

No. Description
Min. shear
strength

Fmin [lbf/ft]

Max. shear
strength

Fmax [lbf/ft]

Friction

f [°]
1
2
3
4
5
6
7
8
9
10
11
12
13

Block 28
Block 41
Block 60
Top block 24 straight
Planter 41
Planter 60
Top block 28
Top block 41
Top block 24 straight garden
Block R-5236 HC
Block R-7236 HC
Block R-9636 HC
Block R-41 HC

6061.00
6061.00
6061.00
6061.00
6061.00
6061.00
6061.00
6061.00
6061.00
4550.00
4550.00
4550.00
5358.00

11276.00
11276.00
11276.00
11276.00
11276.00
11276.00
11276.00
11276.00
11276.00
12000.00
12000.00
12000.00
12906.00

44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
37.00

Setbacks

No. Setback
s [in]

1
2
3
4
5

0.010
0.375
1.625
9.375

16.625
Geometry
No.

group Description Count Setback
s [in]

1
2
3

Block 60
Block R-41 HC
Top block 28

1
2
1

1.62
1.62

-
Base
Geometry
Upper setback
Lower setback
Height
Width

a1
a2
h
b

=
=
=
=

0.00
1.00
1.00
6.00

ft
ft
ft
ft

Material
Soil creating foundation - Seattle Area
 
Basic soil parameters

No. Name Pattern
jef
[°]

cef
[psf]

g
[pcf]

gsu
[pcf]

d
[°]

1 Seattle Area 30.00 35.0 110.00 77.50 20.00

All soils are considered as cohesionless for at rest pressure analysis.
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Conrad Beymer
Nader site wall

3
[Redi-Rock - Redi-Rock Wall Freeware | version 5.2020.20.0 | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

 
Soil parameters
Seattle Area
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Saturated unit weight :

g
effective
jef
cef
d
gsat

=

=
=
=
=

110.0

30.00
35.0

20.00
140.0

pcf

°
psf
°
pcf

 
Backfill
Backfill is not considered.
 
Geological profile and assigned soils

No. Thickness of layer
t [ft]

Depth
z [ft] Assigned soil Pattern

1 - 0.00 .. ¥ Seattle Area

Terrain profile
Terrain behind construction has the slope 1: 2.75 (slope angle is 20.00 °).
 
Water influence
Ground water table is located below the structure.
 
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
 
Verification No. 1
Forces acting on construction
Name Fhor

[lbf/ft]
App.Pt.
z [ft]

Fvert
[lbf/ft]

App.Pt.
x [ft]

Design
coefficient

Weight - wall
Weight - earth wedge
Active pressure

0.0
0.0

1277.1

-2.78
-5.37
-2.70

3076.9
687.2
966.9

3.07
4.30
5.58

1.000
1.000
1.000

Verification of complete wall
Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

17802.0
3447.0

lbfft/ft
lbfft/ft

Safety factor = 5.16 > 1.50
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

2941.40
1277.12

lbf/ft
lbf/ft

Safety factor = 2.30 > 1.50
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Conrad Beymer
Nader site wall

4
[Redi-Rock - Redi-Rock Wall Freeware | version 5.2020.20.0 | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY
 
Dimensioning No. 1
Forces acting on construction
Name Fhor

[lbf/ft]
App.Pt.
z [ft]

Fvert
[lbf/ft]

App.Pt.
x [ft]

Design
coefficient

Weight - wall
Weight - earth wedge
Active pressure

0.0
0.0

997.3

-2.40
-4.37
-2.32

2416.9
687.2
865.0

2.09
3.30
4.53

1.000
1.000
1.000

Verification of block No. 1
Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

11241.8
2313.4

lbfft/ft
lbfft/ft

Safety factor = 4.86 > 1.50
Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

2449.01
997.29

lbf/ft
lbf/ft

Safety factor = 2.46 > 1.50
Joint for verification is SATISFACTORY

 
Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No. Moment
[lbfft/ft]

Norm. force
[lbf/ft]

Shear Force
[lbf/ft]

Eccentricity
[–]

Stress
[psf]

1 -162.2 4730.92 1277.12 0.000 788.5
Service load acting at the center of footing bottom

No. Moment
[lbfft/ft]

Norm. force
[lbf/ft]

Shear Force
[lbf/ft]

1 -162.2 4730.92 1277.12
Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force
Maximum allowable eccentricity

e
ealw

=
=

0.000
0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom
Bearing capacity of foundation soil

s
Rd

=
=

788.5
2000.0

psf
psf
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Safety factor = 2.54 > 2.00
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
 

Slope stability analysis

Input data

Project

Settings
USA - Safety factor

Stability analysis
Earthquake analysis :
Verification methodology :

Standard
Safety factors (ASD)

Safety factors
Permanent design situation

Safety factor : SFs = 1.50 [–]

Interface

No. Interface location Coordinates of interface points [ft]
x z x z x z

1

2

3

4

-32.80
-0.69
-0.55
0.00

0.00
1.92

-0.55
2.82

2.69

-6.00
-4.50
-1.50
0.00

0.00
-1.50

-3.00
-1.50

-3.00

-0.82
-0.69
-0.42
32.80

0.00
2.82

2.69
32.80

2.69

-6.00
-3.00
-1.50
11.94

-0.42
-1.50

-3.00
-1.50

-4.50

-0.82
-0.55
-0.42

1.92

2.82

4.18

-4.50
-3.00
0.00

-0.42

-3.00

-4.50
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No. Interface location Coordinates of interface points [ft]
x z x z x z

5

6

7

-1.82
4.18

-0.82

-32.80

-7.00
-4.50

-6.00

-7.00

4.18
32.80

4.18

-1.82

-7.00
-4.50

-6.00

-7.00

4.18

-0.82

-6.00

-6.00

Soil parameters - effective stress state

No. Name Pattern
jef
[°]

cef
[psf]

g
[pcf]

1 Seattle Area 30.00 35.0 110.0

Soil parameters - uplift

No. Name Pattern
gsat
[pcf]

gs
[pcf]

n
[–]

1 Seattle Area 140.0

Soil parameters
Seattle Area
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

g
effective
jef
cef
gsat

=

=
=
=

110.0

30.00
35.0

140.0

pcf

°
psf
pcf
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Rigid bodies

No. Name Sample g
[pcf]

1 Material of structure 120.0

Assigning and surfaces

No. Surface position Coordinates of surface points [ft]
x z x z

Assigned
soil

1

2

3

4

32.80
0.00
1.92
2.82

2.69
2.82
1.92
0.00

-0.42
-0.55

32.80
2.82
2.69
4.18

4.18
2.69

-0.55
-0.69
-0.82

-1.50
0.00

-0.42
-1.50

-3.00
-1.50
-0.42
0.00

-1.50
-3.00

-4.50
-1.50
-3.00
-4.50

-6.00
-4.50
-3.00
-4.50
-6.00

32.80
0.00
1.92

2.82
1.92
0.00

-0.42
-0.55

32.80
2.82
2.69

4.18
2.69

-0.69
-0.82

11.94
-0.42
-1.50

-3.00
-1.50
-0.42
0.00

-1.50

-1.50
-3.00
-4.50

-4.50
-3.00
-3.00
-4.50

Seattle Area

Material of structure

Seattle Area

Material of structure
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No. Surface position Coordinates of surface points [ft]
x z x z

Assigned
soil

5

6

7

-1.82
-32.80

-1.82
4.18

-32.80
32.80
4.18
4.18

-7.00
-6.00

-7.00
-6.00

-7.00
-23.40
-4.50
-7.00

-0.82
-32.80

4.18
-0.82

-32.80
32.80
4.18

-1.82

-6.00
-7.00

-7.00
-6.00

-23.40
-4.50
-6.00
-7.00

Seattle Area

Seattle Area

Seattle Area

Water
Water type : No water

Tensile crack
Tensile crack not input.

Earthquake
Earthquake not included.

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface
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Slip surface parameters

Center :

Radius :

x =
z =
R =

-1.79
8.25

15.43

[ft]
[ft]
[ft]

Angles :
a1 =
a2 =

-22.55
77.18

[°]
[°]

The slip surface after optimization.
Slope stability verification (Bishop)
Sum of active forces :
Sum of passive forces :
Sliding moment :
Resisting moment :

Fa =
Fp =
Ma =
Mp =

4302.2
6658.2

66382.3
102735.5

lbf/ft
lbf/ft
lbfft/ft
lbfft/ft

Factor of safety = 1.55 > 1.50
Slope stability ACCEPTABLE
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