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Portland, OR

Design Criteria

Design Loads

Dead Loads:

Roof Dead Load =

Attic Dead Load =

Floor Dead Load =
Exterior Wall Dead Load =
Concrete Weight =
Masonry Weight =
Chimney Weight =

Deck Weight =

Live Loads:

Roof (Snow) =

Attic (Habitable w Sleeping Areas) =
Attic (Uninhabitable w/ Storage) =
Attic (Uninhabitable w/o Storage) =
Floor =

Deck =

15
5
15
13
150
78
45
10

psf
psf
psf
psf
pcf
psf
psf
psf

psf
psf
psf
psf
psf
psf
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Soil Properties:

Geotechnical Information: * Please note there is no geotechnical report for this project. The below values have been conservatively
assumed based on soil type and typical values used around the area. These values are to be used for the
Individual Bearing Method (Adams and klym, 1972; Hoyt and Clemence, 1089) in determining the ultimate pile

ranaritv
Site Soil Properties: (GM, SM, ML Classification - Loam, gravelly loam. Unweathered Bedrock)

Vertical Foundation Pressure 1500 psf (per IBC Table 1806.2)
Lateral Bearing Pressure 100 psf/ft (per IBC Table 1806.2)
Active Pressure 60 psf/ft

Qi = = An(cNc + g'Ng + 0.5yBN,)

Where,
A, = Area of Plate
¢ = Cohesion at Pier Depth
N. = Demensionless Bearing Capacity Factor
q. = Effective Vertical Overburden Stress at Helix Depth (Ib/ft2)
Ny = Demensionless Bearing Capacity Factor
y = Soil Unit Weight (Ib/ft3)
B = Diameter of Helix Plate (ft)
N, = Demensionless Bearing Capacity Factor

For Purely Cohesive Soils: (¢=0and c=su and Qult=PTL) For Purely Granular (frictional) Soils: (c =0)
Qui = = An(Ncc + q'Ng) Quit = = An(a'Ng)
Su==c
c= 1500 psf Where,

¢ = Friction Angle
Ng==1+0.56(12¢)*/%*
Nc = =(Nq - 1)cot(d) >9

Assumed Soil Profile:

Depth of Pier Soil Type* SPT"N" & y eff. ¢° Nc q' Ng
(ft) (blows/foot) (psf) (pcf) (degrees) (pcf)
0 SM, SC-SM Unknown 0 120 29 23.41 0 13.98
4 CL, CL-ML, SC, SC-SM Unknown 0 120 29 2341 480 13.98
8 SW-SM, SM Unknown 0 120 29 23.41 960 13.98
10 SW-SM, SM Unknown 0 120 29 23.41 1200 13.98

a. The friction angle was conservatively assumed based off the soil type and typical values used around the area. In Appendix A. Typical
relationship between the SPT Penetration, N-Value and friction angle. (Bowles, Foundation Analysis and Design)

b. There is not enough information to assume a suffcient cohesion for the varying soil types that can be encounted. A default of 0 has been
used, this is an overall conservative approach.

c. Soil type has been determined per USDA, Natural Resource Conservative Service's Web Soil Survey.
(https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx)
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Soil Appendix A:

Soil type descriptions:

SYMBOLS

MAJOR DIVISIONS TYPICAL DESCRIPTION
GRAPH | LETTER
O DC GW ‘Welkgraded Gravels, Graveb-Sand Micures,
Clean Gravels ue Lids or No Flnes
Gravel and Gravelly Solls ALtk or Mo Fines) GP Paory-graded Gravels, Gravel-Sand Midures,

Mo Than 50% Coarse

Litle or No Flnes

Fraction Retalned on Mo 4

Slove Gravels whh Flnes

iSlgnhilcant Percentage of Flnes)

1i1ee] om

Sllty Gravols, GravekSand-sllt Mixtures

Clayey Gravals, GravebSand-Clay Mixtures

Sleve

Coarse Gralned Solls
Mare Than 50% Materlal
Retained on No. 200

3%’2,_’,}.%’;,“&30

SW

Welkgraded Sands, Gravelly Sands,

(Bowles, Foundation Analysis and Design)

Sands Lile or No Fines
Sand and Sandy Solls iLltke or No Fines) ) Poorlygraded Sands, Gravelly Sands,
Maora Than 50% Coarsa Lide of No Flnes
Fi L
roction Posshng No. 4 Sonds ki Flnes SM Shy Sands, Sand-Slt Mixures
(Slgnifizant Percantage of Flnes) sC Chayey Samts, Sar=Clay Wirtures
ML Inorganic Slits and Very Fne Sands, Rock
3 Flour, slty=Clayey Flhe Sands, Clayey Shs
= o= Liguld Ll Less. Tnorganke Clays of Low 1o Medlum Plasddlty.
3 £ Sz and Clays than 50 percant CL Gravelly Clays, Sandy Clays, Shy Clays
E =2 =1 oL Organk: Slks and Orgirlc Sy Clays of Low
S EB% I
=Y MH Tnorganic Siits M\caceoui or Dlatomacesus.
@ =2Eg Flne Sand or Sty Solls
% =3 St and Clays L Ll Sreater CH Inarganic Clays of High Plastichy, Fat Clays
=
2222221 OHn Grgank: Clays w:::rg.:; High Plasiidty,
:j.j “leren PT Peat, Humus, Swamp Salls
Topsail Humus and Duff Layer
Fll Highly Vadable Constliuents
SPT Penetration, N- )
Value (blows/ft) (degrees)
0 25-30
4 27-32
10 30-35
30 35-40
50 38-43

Conslstency of FlIne=Gralned Solls Relatlve Denslty of Coarse-Gralned Solls
Relatlve Denslty N = Blows per Foot Relatlve Denslty N - Blows per Foot
Very Soft 0=-2 Very Loose 0-4
Soft 2-4 Loose 4-10
Medlum Stiff 4-8 Medlum Dense 10-30
suir 8-15 Dense 30-50
Very Siff 15-30 Very Dense 50+
Hard 30-50
Very Hard 50+

GP
GM
GC
GM-GL
GC-CL
swW
SP
SM
sSC
SM-SL
Sc-CL
ML
CL
CH
oL
OH
MH

Unified S

‘well-graded gravel, fine to coarse gravel

poorly graded gravel

silty gravel

clayey gravel

silty gravel

clayey gravel with many fines
‘well-graded sand, fine to coarse sand
poorly graded sand

silty sand

clayey sand

silty sand with many fines
clayey sand with many fines
silt

clay of low plasticity, lean clay
clay of high plasticity, fat clay
organic silt, organic clay
organic clay, organic silt

silt of high plasticity, elastic silt

oil Classification System (USCS)

0
0
0
0
0
3
0
0
0
0
0
5
0

20
25
10
10
5

http://en.wikipedia.org/wiki/Unified Soil Classification System

38
36
34
35
29
38
36
34
32
34
28
33
27
22
25
22
24
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Project Loading

Vertical Design Loads:

Tributary Widths:
Transverse Direction (Pier 1,2. Ref: Plan View on S0.1)

Roof 16 ft 240 plf
Ceiling 0 ft 0 plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 5 ft 75 plf
Walls 9.00 ft 117 plf
Foundation (Footing)

W= 1.33 ft

T= 0.67 ft 133 plf
Foundation (Stemwall)

H, = 3.00 ft
W= 0.67 ft 300 plf
o = 865 plf

Live:

Roof (Snow) 16 ft 400 plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 5 ft 200 plf
L= 600 plf

Max Pier Trib = 5 ft

Pier Working Loads:
PoL = 4327 Ibs
0'75*P(LL+SL) = 2250 lbs

PTL = 6577 lbs

Pp= 13153 = PriFs
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Transverse Direction (Pier 3, 4. Ref: Plan View on S0.1)

Roof 4.5 ft 67.5 plf
Ceiling 0 ft 0 plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 4 ft 60 plf
Walls 9.00 ft 117 plf
Foundation (Footing)

W= 1.33 ft

T= 0.67 ft 133 plf
Foundation (Stemwall)

H, = 3.00 ft
W, = 0.67 ft 300 plf
= 678  plf

Live:

Roof (Snow) 4.5 ft 1125  plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 4 ft 160 plf
.= 2725 plf

Max Pier Trib = 5 ft

Pier Working Loads:
PoL = 3389 Ibs
0'75*P(LL+SL) = 1022 |bS

Pr= 4411 Ibs

Py = 8822 =PFs
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Push Pile Design

Design Working Load:

Qyp = 0
Pile Properties:
Pile Type PP288

Finishes Plain
Shaft Diameter 2.875 in

Batter Angle 0 °
Installation Depth L, = 10 ft
Bracket Capacity :

Construction Type Retrofit
Bracket FS288BL2 (PP288)
Bracket Allowable Capacity 24 Kips
(w/ 48" Sleeve)

Installation Pressure, P:

Working Area of Hydraulic Ram
A, = 9.62 in’

Therefore, Preq = Qult / AcyI
1367 psi

Kansas City, Missouri
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Project Loading (Supplemental - SJ288)

Vertical Design Loads:

Tributary Widths:
Transverse Direction (Smart Jacks 1-2. Ref: Plan View on S0.1)

Roof 0 ft 0 plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 5 ft 100 plf
Ext. Walls 0.00 ft 0 plf
3oL = 100 plf
Live:
Roof (Snow) 0 ft 0 plf
Attic 0 ft 0 plf
Third Floor 0 ft 0 plf
Second Floor 0 ft 0 plf
First Floor 5 ft 200 plf
.= 200 plf
Max Trib = 7 ft
Smart Jack Working Loads:
PpL= 700 Ibs
Py = 1400 Ibs

Pn= 2100 lbs

ALLOWABLE COMPRESSION WITH SJQ350BP-C = 6.0K => OK
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Supplemental Beam Allowable Load (plf)"2®

Supplemental Beam Size
PP 4ft 5 ft 6 ft 7 ft 8 ft SmartJack
Post Spacing
(3)-2x8 1,170 750 520 380 290
(3)-2x10 1,760 1,120 780 570 440
Sawn
Lumber® (3)-2%12 2,340 1,510 1,050 770 590
1)-4x6 B850 550 380 280 210
(1)-axb 1,030 460 450 330 250
Engineered
Lomber® 35x55 1,250 740 420 270 180
S4x7.7 3,780 2,070 1,200 750 500
(PowerBrace™ Beam)
Structural W x 13 5,820 3,850 2,240 1,400 540
Steelt®
HSS 4 x 4 x 5,190 2,650 1,530 940 &40
HSS 4 5 2 x i 990 500 290 180 120

{Lying Flat in Plank Orientation)

1) This table makes no evaluation of the components of the existing structure.

2) Allewable loads in this table assume the supplemental beam is sufficiently restrained against lateral torsional buckling at an interval
equal te or less than the Smartdack post spacing.

3) The new girder may be cantilevered over the end support by a distance of 30 inches or by a distance of approximately 50% of the
adjacent SmartJack spacing, whichever iz less. Each beam segment must be supported by at least two Smartlack posts.

4) Sawn lumber is assumed to be Douglas Fir Larch - No. 2 or better.

5) Enginesred lumber is assumed to be ilevel 1.3E TimberStrand L5L or aquivalent.

&) Structural steel is assumed to be ASTM AS72 Grade 50 or equivalent for wide flange shapes, and ASTM AS00 Grade B or equivalent

far H5S tube shapes.



