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User-Specified Input
Building Code Reference Document

Site Coordinates

Site Soil Classification

2 USGS Design Maps Summary Report

F\Her %D

2009 NEHRP Recommended Seismic Provisions
(which utilizes USGS hazard data available in 2008)

47.57186°N, 122.23534°W
Site Class C - “Very Dense Soil and Soft Rock”

Risk Category I/II/III
A 520 7 =
Bainbridge
Island
Seattle® Bellevue®  (Lake
' Sammamish
0R NAVAL E’ .
MARINE — Fall C
IASE BOEING a0
. FLD KING
COINTL !
.f .
RENTON Issaquah Sn
MUNI ]
AIRPORT }
' .
Burien Renton
USGS-Provided Output .
s =Y
Ss= 1.4l1g Sus= 1.41ig Ses= 0.941g =, \c&
S.= 0.543¢g Sw= 0.705¢g So:= 0.470g

For information on how the Ss and S, values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please view the detailed report.

MCEgr Specirum

Saiaq)

Desgn Response Spectram

{al

Sa

Fariod, T {gec]

Frapiod, T {3ac]

For PGAy, T., Css, and Cy, values, please view the detailed report.

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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" Panel Edge

Intermediate |

Mark Wall Type
(shear (3) Nailing (1), (2) Nailing (2) Anchor Bolting
capacity) or Nailing (5)
<|> V2" CDX Plywood or 8d @ 6" o.c. 8d @ 12" o.c. “'AB. @
OSB, one side 4'-0" o.c. or 16d
(200 Ib/ft.) @ 7y o.c.
@ V2" CDX Plywood or 8d @ 4" o.c. 8d@ 12" o.c. 5/8"AB. @
OSB, one side 3'4" o.c. or 16d
(350 Ib/ft.) . , @4"oc.
; L
<3> Iz CDX?iPlywood or 8d @ 4" o.c. 8d @ 12" o.c. 3/4" AB. @
OSB, bo%h sides (4) 2'-0" o.c. or 16d
& @ 2" o.c.
(700 Ib/ft.) B
@ V2" GWB, both sides 5d cooler nails 5d cooler nails “"AB.@
@ 7" o.c. @ 7" o.c. 4-0" o.c. or 164
(200 Ib/tt.) @8"o.c.
Notes:

RN~

Block all panel edges.
Common or box nails.
2x studs shall be H.F. #2 or better, kiln-dried.
Use 3x studs and plates @ panel edges, wall type 3 only.
Anchor bolts shall have minimum3” by 2" by
Y4 * thick plate washers.
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Design Properties and Material Weights 3

Trus Joist o TH? Joist Specifier's Guide 2025 « May 2005

A 34— 1O
S, /\)

DeSIgn Properties (100% Load Duration) Material Weights
S wemede | eason Poperes L
Maximum 194 31" Inlermediate o in Properties
Depth TJI® Joist Resistive  Joist Only  Maximum End Reaction (Ibs) table at left for joist weights)
Weight ~ Moment™  Eix 106 Vertical Reaction NoWeb  With Web Floor Panels
(Ibs/tt) {ft-lbs) (in.2-Ibs)  Shear (Ibs) (1bs) Stitteners  Stiffeners :
T 23 2380 140 1,220 885 1,935 N.A Southern Pine
g 210 256 2.860 167 1,330 980 2145 N.A. 72 W00 . ol BTERRE
230 2.7 3,175 183 1,330 1,085 2,410 N.A. A PYWOO . i 20 pst
110 25 3015 238 1560 885 1,935 2,295 Y plywood ... .. ... 2.5 pst
21 28 3620 ”7”283 1,655 980 2,145 2,505 14" plywood . ... ..........3.8psf
My 230 3.0 4,015 310 1,655 1,035 2,410 2,765 WOSB ... 188t
360 3.0 6,180 419 1,705 1080 2460 2815 wOSB :
560 49 9500 63 2,050 1,265 3,000 3,475 895 e R 22 psl
110 28 3,565 351 1,860 885 1,935 2,295 WOSB e 2.7 psi
210 341 4,280 415 1,945 980 2,145 2,505 BOSB ... 3.1 psl
14" 230 3.3 454 1,945 1,035 2,410 2,765 18" 0SB ... 4.1 psf
360 3.3 7,335 612 1,955 1,080 2,460 2,815 Based on: Southern pine - 40 pef for
560 42 : 926 2390 1,265 3,000 3475 plywood, 44 pef for 0SB
210 3.3 4,895 566 2,190 980 2,145 2,505 .
e 230 35 5,440 618 2,190 1,035 2,410 2,765 Roofing
360 35 8,405 830 2,190 1,080 2,460 2,815 Asphalt shingles ............ 2.5 psf
N 560 45 12,925 1,252 2,710 1265 3000 3475 Wood shingles . ... ..........2.0 psf
(1) Caurmn Do not increase joist moment design properties by a repelitive member use factor. Claytile ............. 9.0 to 14.0 psf
e Slate (%" thick) ............ 15.0 psf
TH® joists are mtended Roll or Batt Insulation (1" thick):
General Notes ( for dry use app lcatlons \) Rockwool .............. ... 0.2 psf
. Desigq re.action includes all loads on the joist. Design shear is computed S Glasswool ... oo 0.1 psf
at the inside face of supports and includes loads on the span(s). Allow- »
able shear may sometimes be increased at interior supports in accordance Floor Finishes
with ICC ES ESR-1153, and these increases are reflected in span tables. Hardwood (nominal 1') .. ..., .4.0 psf
* The following formulas approximate the uniform load deflection Sheetvinyl ................. 0.5 ps!
of A (inches): Carpetand pad .............1.0 psf
34" ceramic or quarry tile . ... . 10.0 psf
For For Concrete;
TJI® 110, 210, 230, and 360 Joists TJI® 560 Joists Regular (1) ........ooooi. 12.0 psi
A=225wlt 2,67 wl? A< 225wt 229 wl? Lightweight (1) ... ... 8.010 10.0 pst
El dx10% El dx105 Gypsum concrete (34" ....... 6.5 pst
W = unlfO(m foad in pounds per linear foot Ceilings
L SSSpAn Injieet Acoustical fiber til 1.0 pst
d = out-to-out depth of the joist in inches ; Gal TDOT e gsesienini o P
El = value from table above V2" gypsum board . ,......... 2.2 pst
%" gypsum board ........... 2.8 psf
Plaster (1" thick) ............ 8.0 psf

TABLE OF CONTENTS

Design Properties .................. 3 Silent Floor® Joist Framing . ......... ..8  Understanding and Preventing Floor Noise .15
Material Weights . .................. 3  FloorDetails ...................... 9 RoofSpanTable ................ 16-17
FloorSpanTables .................. 4  Fastening of Floor Panels ............. 9  Cut Length Calculation and Factor Tables . .17
Floor Load Tables .................. 5 Rim Board Selection and Installation ....10 RoofFraming..................... 18
PSF to PLF Conversion Table . ... .......5 AllowableHoles .............co00on.. 11  RoofDefails ................... 19-20
Floor Performance .................. 6 Cantilevers....................12-13 RoofloadTables .................. 21
FrameWorks® Floor ................. 7  Fire-Safe Construction .............. 14  Framing Connectors ............. 22-23

1-800-628-3997 www.trusjoist.com Ij 7,

A \‘:l}tl’i]lﬂuﬁl Business



Decks & Fences m
DTT beck Tension Ties B StrongTie

Lrrisn T\é .

DTT tension ties are safe, cost-effective connectors designed N1
) lo meet or exceed code requirements for deck construction, "
# | These versatile DTT connectors are also load rated as a holdown - ,\a““ e
for light-duty shearwalls and braced wall panel applications. '%N‘ G ~

g For new construction or lo make an exisling current deck !‘d" 6-SD#9x1 "
Code-compliant, the DTT1Z can be used as a tension-tie to satisfy 9 - SCrews (shown) o
the 2015 [RC provision for a 750 Ibs. lateral load connection ) S0 nalls
to the house at four locations per deck. This new code detail
permits the lateral connection from the deck joists to be made 8 Ty
lo top plates, studs, or headers within the supporting structure, .
Which eliminates the need to access 1o the floor joists inside
the home.

The new DTT1Z fastens to the narcow or wide face of a
single 2x with Simpsen Strong-Tig* Strong-Drive® SD Connector
scerews or nails and accepts a %" machine bolt, anchor bolt, or
lag screw (washer required) or can be installed with the new
Strong-Drive SDWH Timber-Hex HDG screw with an integral
viasher, The DTT2 fastens easily to the wide face of a single or
double 2x using Simpson Strong-Tie Strong-Drive SDS Heavy-
Duly Connector screws (included) and accepts a % machine bolt
or anchor holt.

DITiZ

— 3 Min, Thread
Penetration

Typical DTT1Z Deck-to-House
Lateral Load Connection
For mare information on lateral
load connections, see technical

The DTT2 can be used to satisfy the IRC provision for a | U FPatent Pending bulletin T-DECKLATLOAD
1,500 Ibs. lateral load connection at two locations per deck,
Additionally, the DTT2 has been tested and evaluated in deck _ 31/“"\.

guardrail post applications to resist the code-specified lateral
forces at the top of railing assemblies. The DTT2 is also
available with longer 2" Strong-Drive SDS Heavy-Duty
Connector screws (model DTT2Z-SDS2.5) to achieve higher
loads when needed.
MATERIAL: 14 gauge
FINISH: DTT12/DTT2Z—ZMAX® coating;
DTT255-—Stainless steel; see Corrosion information,
pages 13-15.
INSTALLATION:
* Use all specified fastensrs. See General Notes.
° A standard cut washer fincluded) must be installed
between the nut and the ssat.
* Simpson Strong-Tie Strong-Drive SDS Heavy-Duty

Fioar sheathing
nafled at 6 max.
an center fo joist
with holdawn

V2" diameter
HDG threaded
rod with nuts

and washers

~=— Continuous fashing
4 (per code), not shown

Deck
Joist

biT2z

2 bipeking)

Connector screws install best with a low speed high | A }-
torque drill with a %" hex head driver. > '\_/ T3
. St{/()pnlgp—Drr:veng .(\,.cqmnector screws install with DTT2Z Typical DTT2Z Deck-to-House
L g U 1168 _ Lateral Load Connection
. Stlrong;D"nve SDWH Timber-Hex HDG screws install For more information on lateral
with a 4" hex head driver. load connections, see technical
CODES: See page 12 for Code Reference Key Chart. bulletin T-DECKLATLOAD
- These products are available with additional corrosion protection. Additional products on (<]
this page may also be available with this option, check with Simpson Strong-Tie for details. g
==
Minimum Allowable Uses SDS Ya'x 114" :
Mode! ¢ Anchor Fasteners Wood Tension Loads Code 4x4 post — screws (included) -
No. Dia, Member Ref. min. {typ.) 2
Thickness DF/SP SPF/HF g
Lo | 6804907 840 840 @
2 ni DTT1Z % or 6-10dxt% 1% 910 540 150
| SDWH? |—— m —e——— — %' diameter HDG
8-10dx1Y4 910 350 machine bolts or
= ——— — threaded rods with Standard cut washer
Wol| 4 | svemsns | 1h s | o0 U™ it b
B DTT22/DTT2SS | %5 Y 8-Va"x1%" SDS 7 < i \/ e |_8ISJF5 | REBAAXTHDG) (provided)
N 13, 1 A 14"
B D1722-5DS2.5 Yis Y 8-14"x2% SES 3 214_15 2105 | J DTT2Z Installed
1. Allowable loads have been increased 60% for wind or earthquake loading as a Lateral Connector
with no further increase allowed. for a Deck Guardrail Post
2. DTT1Z installations with allowable loads below 750 Ibs. do not satisfy the 2015 IRC For more information on
requirements for deck-to-house lateral load connections guardrail post connections, see
3. The Strong-Orive” SDWH Timber-Hex HDG screw with a minimum of 3’ of thread penetration technical bulletin T-GRDRLPST

into dry lumber has an allowable withdrawal load {160) of 1380 Ibs. into SP, 1225 ibs
into DF and 1020 tbs. into SPF/HF.

4. Load values are valid if the product is flush with the end of the framing member or
installed away from the end.

5. The guardrail post illustration above addresses an outward force on the guardrail.
An additional DTT2Z can be added at the lower bolt to address an inward force.

5. A% HDG round washer is required when using a lag screw.

209
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Title : 9 foot
Job#t 17147 Dsgnr: Date: JUN 18,2017
Description....
 ELac SR EZ RN
CANTILEVERED RETAINING WALL DESIGN Page 1 of 2
| GENERAL | | SOIL DATA i
Retained Height = 9.00 ft Allow Soil Bearing = 2,500.0 psf
Wall height above retained soil = 0.50 ft Equivalent Fluid Pressure Method
Slope Behind Wall = 0.00:1 Active Soil Pressure - Heel Side = 55.0 psf
Height of Soil over Toe = 12.00 in Active Soil Pressure - Toe Side = 55.0 pcf
Passive Pressure = 300.0pcf
Soil Density = 120.00 pcf Water table height over heel = 0.0t
| FOOTING DATA ] | SLIDING DATA j
Toe Width = 3.251t Friction Factor @ Footing & Soil = 0.400
Heel Width = 3.50 ...neglect ht. for passive = 0.00in
Total Footing Width = 6.75 L _ :
Footing Thickness N 12.00in Lateral Shdlng Force = ,640.0
. less Passive Pressure Force - 1,837.5Ibs
i_KEY DATA I less Friction Force = - 2,263.0ibs
Distance from Toe 3.251 Added Restraint Force Required = 0.0lbs
Width = 10.00 in
Depth = 18.00 in
| FOOTING DESIGN RESULTS I
fl;c = 68888 psi Minimum Footing Rebar Options......
y = ) psi . :
Minimum As % = 00018 Toe Side...... Heel Side....
Rebar Cover @ Top S 2.00in #4@10.50in #4@11.75in
Rebar Cover @ Bottom = 3.00in #5@16.25in #5@ 18.25in
#6 @ 23.00in #6@25.75in
_ ~ fee Heel #7 @ 31.250n #7 @ 35.25in
ACI Factored Soil Pressure = 1,818 529 psf #8@ 41.25in #8 @ 46.25in
Mu' : From Upward Loads 8,508 0 ft-# #9 @ 48.25in #9 @ 48.25 in
Mu' : From Downward Loads = 1,996 6,123 ft-# #10 @ 48.25in #10 @ 48.25 in
Mu: Used For Design = 6,511 6,123 fi-# . ] = *
Actual One-Way Shear = 2083  4028ps ey Reinforcement: Not Req'd = Mu<S*Fr
Allowable One-Way Shear = 93.11 93.11 psi
| DESIGN SUMMARY I
Total Bearing Load = 5,657 Ibs Summary of Stem Section Designs....
...resuftant ecc. = 7.41in Top: 10in Conc, #5@10.00 in@Edge, From 9.5ftto 0.0 ft
Soil Pressure @ Toe = 1,298 <= 2,500 psf
Soil Pressure @ Heel = 378 <= 2,500 psf
ACI Factored Press @ Toe = 1,818 psf
ACI Factored Press @ Heel = 529 psf
Footing Shear @ Toe = 298 <= 93.1 psi
Footing Shear @ Heel = 40.3 <= 93.1 psi
WALL STABILITY RATIOS
Overturning Stability Ratio = 2.72
Sliding Ratio Ratio = 1.55

RetainPro V4.0a

(c) 1989-96 ENERCALC



Title : 9 foot

Job# 17147 Dsgnr: Date: JUN 18,2017

Description....

A~ o

CANTILEVERED RETAINING WALL DESIGN Page 2 of 2
- SUMMARY OF OVERTURNING & RESISTING FORCES & MOMENTS I
..... OVERTURNING..... .....RESISTING.....

Force Distance Moment Force Distance Moment
item Ibs ft ft-# Ibs ft fi-#
Heel Active Pressure = 2,750.0 3.33 0,166.7
Soil Over Heel 2,880.0 5.42 15,600.0
Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem = 0.00
Toe Active Pressure = -110.0 0.67 -73.3
Soil Over Toe 390.0 1.63 633.8
Surcharge Over Toe =
Stem Weight(s) = 1,187.5 3.67 4,354.2
Earth @ Stem Transitions =
Footing Weight = 1,012.5 3.38 3,417.2
Key Weight = 187.5 3.67 687.5
Vert. Component =
Added Lateral Load =
Load @ Stem Above Soil =

TOTALS = 2,640.0 O0.TM. = 9,093.3 5,657.5 RM. = 24,692.6
Vertical component of active pressure used for soil pressure _
Toe Surcharge Not Used To Resist Overturning Resisting/Overturning Ratio T272

Heel Surcharge Not Used To Resist Overturning

| STEM CONSTRUCTION & DESIGN |
Top Stem
Stem OK
Design at this height above ftg = 0.001t
Wall Material Above "Ht" = Concrete
Thickness = 10.00in
Rebar Size = # 5
Rebar Spacing = 10.00in
Rebar Placed at = Edge
Design Data
fo/FB + fa/Fa = 0.866
Total Force @ Section = 3,740.0lbs
Moment....Actual = 11,344.7 ft-#
Moment..... Allowable = 13,093.5ft-#
Shear.....Actual = 38.07Ibs
Shear.....Allowable = 93.11 psi
Bar Embed ABOVE Ht. = 14.14in
Bar Embed BELOW Ht. = 8.25in
Wall Weight = 125.0psf
Rebar Depth 'd' = 8.19in
Masonry Data
fm =
Fs =
Solid Grouting =
Special Inspection .
Modular Ratio 'n’ .
Short Term Factor N
Equiv. Solid Thick. =
Concrete Data
fc = 3,000 psi
Fy = 60,000 psi

RetainPro V4.0a

(c) 1989-96 ENERCALC
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By \3,

Strong-Wall® Wood Shearwalls ! m

Standard and Balloon Framing on Concrete Foundations

S’[rong—Wall® Wood Shearwall Standard Application on Concrete Foundation

2,500 psi Concrete 3,000 psi Concrete
—— — ,
m Strong-Wall | Allowable Seismic® Wind Seismic Wind
Wood Vertical
- Sheawall | Load.p | Alowabte | Driftat | AnChO | miowable | Driftat | eo" | Allowable | Driftat e Alowatial] -Drftet T
Model® (b)* |ASD Shear | Aiowable ASD Shear | Allowable ASD Shear | Allowable ASD Shear | Allowable | (nSion d
. Load,v | Shear,A | AOWaSIe \"yoaq v | ‘Shear A | AOWAE | Tyoad y | ‘Shear, A | “Souat® | Load,V | Shear A | g
£ {Ib.) (iny®© (b)" (b} . n)e (b (Ib) (iny© (o) (Ib) {iny®© ()i
1,000 | 1065 031 | 10285 | 1,380 043 | 13375 | 1.065 0.31 10,285 | 1,380 043 | 13375
wswizxz | 4000 | 1,065 0.31 10285 | 1,380 043 | 13375 | 1,065 0.31 10285 | 1,380 043 | 13375
7500 | 1,085 0.31 10285 | 1,380 043 | 13370 | 1,065 0.31 10,285 | 1,380 043 | 13375
1000 | 2475 0.31 13,865 | 2,980 04 16675 | 2475 031 | 13865 | 3225 043 | 18040
wswisxr | 4000 | 2475 0.31 13865 | 2,710 036 | 15160 | 2475 0.31 13865 | 3,225 043 | 18040
7500 | 2475 031 | 13865 | 2395 032 | 13395 | 2475 031 13865 | 2910 039 | 16280
1000 | 5515 029 | 22710 | 5515 032 | 22710 | 5515 029 | 22710 | 5515 032 | 22710
wsw24x® | 4000 | 5515 029 | 22710 | 5400 0.31 2240 | 5515 029 | 22710 | 5515 032 | 22710
7500 | 5515 029 | 22710 | 4950 029 | 20390 | 5515 029 | 22710 | 5515 032 | 22710
1,000 960 039 | 11125 | 1,245 053 | 14420 960 039 | 11125 | 1245 053 | 14420
WSW128 | 4,000 960 039 | 11,125 | 1,245 053 | 14420 960 039 | 11,125 | 1245 053 | 14420
2] 7,500 960 039 | 1125 | 1,185 049 | 13370 960 039 | 11125 | 1,245 053 | 14420

1000 | 2430 | 039 | 16245 | 2490 | 042 | 16675 | 2430 | 039 | 16245 | 2925 | 050 | 19560
Wswiexe | 4000 | 2430 | 039 | 16245 | 2265 | 038 | 15160 | 2430 | 039 | 16245 | 2695 | 046 | 18045
7500 | 2430 | 039 | 16245 | 2000 | 034 | 13395 | 2430 | 039 | 16245 | 2435 | 041 | 16280
1,000 , 037 | 24355 | 4840 | 040 | 23830 | 4945 [ 037 | 2435 | 5515 | 045 | 27150
wsw24 | 40007 ) 4945 |) 037 | 24355 | 4515 | 037 | 22240 | 4945 | 037 | 2435 | 5360 | 044 | 26395
780 \| 4945-] 037 | 24355 | 4140 | 034 | 20300 | 4945 | 037 | 24365 | 4985 041 | 24540

1,000 790 0.43 10,310 1,020 0.60 13,335 790 0.43 10,310 1,020 0.60 13,335
WSW12x9 4,000 790 0.43 10,310 1,020 0.60 13,335 790 0.43 10,310 1,020 0.60 13,335
7,500 790 0.43 10,310 1,020 0.60 13,335 790 0.43 10,310 1,020 0.60 13,335

1,000 1,920 0.43 14,505 2,210 0.53 16,675 1,920 0.43 14,505 2,515 0.60 18,980
WSW18x9 4,000 1,920 0.43 14,505 2,010 0.48 15,160 1,920 0.43 14,505 2,390 0.57 18,045
7,500 1,920 0.43 14,505 1,775 0.42 13,395 1,920 0.43 14,505 2,165 0.51 16,280
1,000 4,190 0.43 23,275 4,280 0.46 23,830 4,190 0.43 23,275 5,035 0.54 27,985
WSW24x9 4,000 4,190 0.43 23,275 4,000 0.43 22,240 4,190 0.43 23275 4,750 0.51 26,395
7,500 4,190 0.43 23,275 3,670 0.40 20,390 4,190 0.43 23,275 4,415 0.48 24,540

1,000 630 0.50 9,175 810 0.67 11,810 630 0.50 9,175 810 0.67 11,810
WSW12x10 4,000 630 0.50 9,175 810 0.67 11,810 630 0.50 9,175 810 0.67 11,810
7,500 630 0.50 9,175 810 0.67 11,810 630 0.50 9,175 810 0.67 11,810

1,000 1,715 0.49 14,440 1,980 0.59 16,675 1,715 0.49 14,440 2,225 0.67 18,715
WSW18x10 4,000 1,715 0.49 14,440 1,800 0.54 15,160 1,715 0.49 14,440 2,145 0.64 18,045
7,500 1,715 0.49 14,440 1,690 0.48 13,395 1,715 0.49 14,440 1,935 0.58 16,280
1,000 3,675 0.48 22,740 3,850 0.54 23,830 3,675 0.48 22,740 4,520 0.63 27,985
WSW24x10 4,000 3,675 0.48 22,740 3,590 0.50 22,240 3,675 0.48 22,740 4,265 0.60 26,395
7,500 3,675 0.48 22,740 3,295 0.46 20,390 3,675 0.48 22,740 3,965 0.55 24,540

1,000 575 0.55 9,190 735 0.73 11,810 575 0.55 9,190 735 0.73 11,810
WSW12x11 4,000 575 0.55 9,190 735 0.73 11,810 575 0.55 9,180 735 0.73 11,810
7,500 575 0.55 9,190 735 0.73 11,810 575 0.55 9,190 735 0.73 11,810

1,000 1,510 0.53 14,010 1,800 0.67 16,675 1,510 0.63 14,010 1,975 0.73 18,335
WSW18x11 4,000 1,510 0.53 14,010 1,635 0.61 15,160 1,510 0.53 14,010 1,945 0.72 18,045
7,500 1510 053 14,010 1,445 0.54 13,395 1,510 0.53 14,010 1,755 0.65 16,280
1,000 3,295 0.53 22,485 3,490 0.58 23,830 3,295 0.53 22,485 4,100 0.69 27,9856
WSW24x11 4,000 3,295 0.53 22,485 3,260 0.55 22,240 3,295 0.53 22,485 3,865 0.65 26,395
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Recommended Earth Pressures
for Cantilever Wall

2,500 psf
d
Plle=~< ~6-8 ft.
Depth

g |

—

Bottom of Excavation—\ / 1
/

e J_ // :

s A Il

Ignore Passiva—/ ; |

Resistance in g |

Upper 2 Ft. i

(Typical) / V] | \
I'4 1
|~-3000~] el (H-2+D) |o—10H~]
K(2Z)
PASSIVE ACTIVE
EARTH EARTH
PRESSURE PRESSURE

1. All Earth pressures are in units of pounds per
square foot.

2. Wall embedment (D) should consider kickout
resistance. Embedment should be determined
by satisfying horizontal static equilibrium about
the bottom of the pile. Minimum recommended
embedment is 5 feet.

3. Passive pressures include FS = 1.5.

4. Surface surcharge of 2,500 psf accounts for the
slope above the proposed excavation.

Recommended Earth Pressures
for Single Braced Wall

Recommended Earth Pressures for
Muitiple Braced Wall

Brred—

2,500 psf 2,500 psf
; ' o -
T H, & 60° §H / 63.5
H 1 H A :59
1 4 y 1
" " N 3
K(H) — H/3 ; Depth 5 1KFH a Tleback
H iy / H b §H1' ann v Anchor
¢ 4 / (Typical)
=7 / g
5 ) 3(H-H,) Tieback H-dHedH, /
otior'chiExcaviiion / Anchor Bottom of Excavation 9 _— -
b o ] 5 /Bt
D ‘A‘ iy / —-I N ,f" ;4_-|
1 ! Vi—Hl4 a—}
-1 Ignore Passive V] lgnore Passive /]
D Resistance in 1 Resistance in ;
D, Upper 2 Ft. ,// Upper 2 Ft.
(Typical) ¢ (Typical) /]
£
|+-3000+ 10 |-3000~] l—10H++]
PASSIVE ACTIVE PASSIVE ACTIVE
f EARTH EARTH f f EARTH EARTH
Selernig:L oading PRESSURE  PRESSURE Seismic Loading PRESSURE  PRESSURE
NOTES
NUES LEGEND
5. The recommended pressure diagrams ¢ vertical soldier pile capacity: H Excavation Height (Ft.)

. Free drainage assu

. Design lagging f

Friction = 1.0 ksf

End Bearing = 5 ksf

(After loose/disturbed soil at bottom of
hole is removed and if piles are utilized)

are based on a continuous wall system.
If soldier piles with laggings are used,
apply active pressute over the width of
the soldier piles below bottom of
excavation and apply passive resistan
over twice the width of the piles or !he
spacing of the piles, whichever is

. Allowable transfer load for a 6-inch diameter soil
anchor that is gravity grouted = 2 kif

10.Lateral earth pressure for surcharges due to
traffic, construction equipment, and adjacent
foundations should be determined based on
Figure 5.

wall.
ral ea
pressure if span is

11. Seismic surcharge should be applied for
permanent structures where required by code.

H, Depth to Uppermost Brace Level (Ft.)

Hs Equivalent Surcharge Height (Ft.)
Hg minimum = 2 Feet

H,. Distance from Base of Excavation to
Lowermost Brace Level

D, D,, D, Embedment Depths (Ft.)
Z Depth of Fill/Weathered Soil, About 6-8 ft.
Kra Active Earth Pressure - Fill/Weathered Zone
Kro At-Rest Earth Pressure - Fill/Weathered Zone
Kya Active Earth Pressure - Native

Ko At-Rest Earth Pressure - Native

|
y
2

Seismic Loading

RECOMMENDED EARTH PRESSURES

- - *
System Depth (Ft.
d pth (Ft.) Kea Keo Kua Kno
Cantilever/Single Brace Z 32 51 30 46
Multiple Brace Z 22 34 20 31

earth science & geotechnical engineering
5007 Pacific Hwy E., Suite 16 | Fife, WA 98424 | 253.896.1011 | www.georesources.rocks

Lateral Earth Pressures

Proposed Single Family Residence
6303 West Mercer Way
Mercer Island, Washington

DoclID: FatBoy.MercerWay.LEP | June, 2017

Figure 1
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é- oy (psf)
%- ay = Lateral Pressure
-
%-
-
Bottom_of Z,
SR %.

ELEVATION VIEW

Q 2

ﬁ% mﬁ (pSf) (See Note 3)

Form>04: o, =1.77 Qe _m2 nz
H2 (m2+n2)s

Form<0.4: 0,=0.28

(psf)

Point Load
in Pounds
Ty
U _&/_ — _$Qp
~
o\ ~

-~
e
v
/ U'H

oy, = oycos? (1.18) (psf)

PLAN VIEW

A) LATERAL PRESSURE DUE TO POINT LOAD
i.e. SMALL ISOLATED FOOTING OR WHEEL LOAD

(NAVFAC DM 7.2, 1986)

|
i \
o
~
Line Load in
z=nH Pounds/Fool
(See Note 3)
[ —ou s
i L/
Bottom of
Excavation
TR
ELEVATION VIEW

Q 2
Forms0.4: o, =020 o m(psﬂ (See Note 3)

Form>04: 0, =1.28 S _aid s (psf)

B) LATERAL PRESSURE DUE TO LINE LOAD,
i.e. NARROW CONTINUOUS FOWNIG

PARALLEL TO WALL
(NAVFAC DM 7.2, 1986) \

’ Be Pressure

q(ps

T

SRR

D\

2
0, =@ - sinB cos2a) (psf)
(Where B is in radians)
C) LATERAL PRESSURE DUE TO STRIP LOAD

(DERIVED FROM FANG, FOUNDATION
ENGINEERING HANDBOOK , 1991)

N\ g, = (KL
(See Note 4)

Note:yp 2 33°
H <15 Feet
Y = Unit of Weight
of Earth Berm

Bottom of
agation

_ 1 lll l lqs (psf)

\UH'_' (K)qs

(See Note 4)

Bottom of
Excavation

D) LATERAL PRESSURE DUE TO EARTH BERM
OR UNIFORM SURCHARGE

{DERIVED FROM PQULOS AND DAVIS, ELASTIC SOLUTIONS
FOR SOIL AND ROCK MEGHANICS, 1974; AND TERZAGHI AND
PECK, SOIL MECHANICS IN ENGINEERING PRACTICE, 1967)

Depth, Z

0 0.5 011

L
0.0B
0.5B—

Pressure on Wall
1.0B 0y= (ly) 95
Bearing
Wall Line /_ Pressure
1.58 s
_,/
|

2.0B Z

E) LATERAL PRESSURE DUE

TO ADJACENT FOOTING
{DERIVED FROM NAVFAC DM 7.2, 1986;
AND SANDHU, EARTH PRESSURE ON
WALLS DUE TO SURCHARGE, 1974)

NOTES
1. FIGURES ARE NOT DRAWN TO SCALE.

2. APPLICABLE SURCHARGE PRESSURES
SHOULD BE ADDED TO THE
APPROPRIATE PERMANENT WALL
LATERAL EARTH AND WATER
PRESSURE.

3. IF POINT OR LINE LOADS ARE CLOSE TO
THE BACK OF THE WALL SUCH THAT m
< 0.4, IT MAY BE MORE APPROPRIATE TO
MODEL THE ACTUAL LOAD
DISTRUBUTION (i.e., DETAIL E} OR USE
MORE RIGOROUS METHODS.

4. Ka=0.25Ko=04
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