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Dear Ms SIlVIS 

3910 NE 10th Avenue 
Portland, Oregon 97212 
(503) 282-7482 
Fax (503) 282-7402 
aldergeo@teleport com 

ThIS report presents the results of a geotechnIcal mvestIgatIOn for your proposed servIces center 
buIldmg at 2740 SE Powell Boulevard (FIgure 1) The purpose of the InvestIgatIOn was to 
evaluate soIl and groundwater condItIOns on the SIte and provIde desIgn and constructIon 
recommendatIOns for SIte excavatmg and shonng, foundatIons, retammg walls, and seIsmIC 
ground shakIng Our scope of servIces Included performmg field exploratIOns, laboratory and 
_field tests, and engmeermg analyses 

ThIS work was performed In general accordance wIth our agreement dated September 23, 2005 

PROJECT DESCRIPTION 
The project conSIsts of demohshmg a two-story commerCial buIldIng wIth a basement on the 
17,740 square-foot SIte and buIldIng a new, four-story commercIal bUIldIng wIth basement 
parkIng level The new bUIldmg WIll be concrete constructIon wIth some CMU block and steel 
frammg MaXImum dead plus hve column loads are antIcIpated to range between about 325 and 
400 kIPS MaxImum dead plus hve loads on penmeter wall footmgs are antICIpated to be about 
14 to 17 kIpS per hneal foot MaXImum dead plus bve loads on mtenor core wall footmgs are 
antICIpated to be about 22 to 26 kIPS per lIneal foot Honzontal seIsmIC forces wIll be resIsted by 
concrete shear walls arranged around north and south elevator and staIrwell shafts 

The proposed 12,000 square foot footpnnt IS approxImately 4,000 square feet larger than the 
eXIstmg buIldmg footpnnt All of the old bUIldmg wIll be demohshed except for the north 
basement wall, whIch WIll be mcorporated mto the shonng scheme along SE Powell Boulevard 
ExcavatIOns up to a maXImum of about 12 to 15 feet deep are antIcIpated along SE Powell 
Boulevard and SE 28th Avenue The desIgn finIsh floor of the new parkmg level IS 99 feet 

Stormwater WIll be collected and dIscharged mto several drywells mstalled south of the bUIldIng 
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FIELD AND LABORATORY INVESTIGATIONS 
The field mvestIgatlOn was performed m October and November 2005 as part of a larger 
mvestIgatlOn of former St VIncent de Paul property located south of SE Powell Boulevard 
between SE 26th and SE 28th A venues The complete results of that mvestIgatlOn were presented 
m a report tItled "PrelImmary GeotechnIcal Report, Proposed Housmg and Office Development, 
St Vmcent de Paul SIte, Between SE 26th and 28th Avenues on SE Powell Boulevard, Portland, 
Oregon," dated December 15,2005 

Three SOlI bormgs were drIlled on and near the subject parcel The bormgs were advanced 11 Y2 
and 36Y2 feet deep SoIl samples were collected from the bOrIngs at regular mtervals for 
exammatlOn and laboratory testmg The apprOXImate locatIOns of the exploratIOns are shown on 
FIgure 2 

The field mvestIgatlOn IS deSCrIbed m AppendIX A Fmallogs of the BOrIngs 8, 9 and 16 are 
presented m AppendIX A The deSCrIptIOns on the logs are based on field logs, sample InspectIOn 
and laboratory testmg Results of laboratory mOIsture content tests and percent passmg the No 
200 SIeve are shown at the correspondIng sample locatIOns on the exploratIOn logs 

SITE CONDITIONS 
Surface CondItIOns 
The trapezOIdal-shape property IS approxImately 108 feet WIde and 160 feet to 206 feet long A 
two-story commercIal bUlldmg WIth a basement currently occupIes the east two-thIrds of the 
property and an asphalt paved parkIng lot occupIes the west thIrd The eXIstmg basement floor IS 
located at about elevatIOn 99 75 feet The ground surface outSIde the bUlldmg slopes down to the 
south, WIth elevatIOns rangmg from about 112 feet m the northeast comer to 95 feet m the 
southwest comer 

Subsurface ConditIons 
Flne- and coarse-gramed flood depOSIts underhe the SIte These sIlty, sandy and gravelly 
sedIments were depOSIts at least 13,000 years ago dUrIng repeated, massIve glaCial floodmg of 
the anCIent Columbia RIver A generahze geologIC cross-sectIOn drawn north-south and lookmg 
east IS shown m FIgure 3 

The near surface SOlIs are prImarIly brown, mterlayered, SlIts and fine sandy SlIts WIth 
mcreasmg depth, the SIlty SOlIs become mcreasmgly gray and sandy The deeper layers are 
typIcally fine SIlty sands Dense to very dense gravelly soIls were encountered m BOrIng 8 at a 
depth of 36 feet below the eXIstmg ground surface and m Bormg 9 at a depth of 28 feet 

Standard penetratIOn test blow counts (N-values) recorded m the SIlty and sandy SOlIs ranged 
from 9 to 23, and averaged about 13 blows per foot The N-values mdIcate relatIve denSItIes 
rangmg from loose to medIum dense and averagmg medIum dense Measured mOIsture contents 
ranged from 11 to 29 percent, and averaged 20 percent 
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Dense to very dense gravels mterlayered with fine sands and SlitS are present 28 to 36 feet below 
the eXlstmg ground surface at elevattons of 68 to 70 feet 

Groundwater 
Groundwater was encountered m Bonng 9 at a depth of 24 feet below the ground surface and at 
elevatIOn of approxImately 72 feet 

CONCLUSIONS AND RECOMMENDATIONS 
General 
field and laboratory mvestlgatlOns mdlcate that the sIte IS mantled With 28 to 36 feet of 
moderately compressIble SIltS, sandy SlitS and SIlty fine sands Strong gravel layers WIth low 
compressIbIlIty underhe the finer gramed SOlIs Groundwater was found 24 feet below the 
ground surface and at about elevatIOn 72 feet m October 2005 

RecommendatIons are provIded m the followmg sectIons for supporting the bUIldIng on shallow 
wall and column footIngs beanng on undIsturbed SIltS and sands 

Where space allows, the excavatIon for the bUIlding's parkIng level may be sloped usmg the 
gUIdelInes presented m thIS report The excavatIOn WIll need to be properly shored where space 
IS not avaIlable for constructIon slopes 

Site LiquefactIOn Potential 
Our field exploratIOn program and reVIew of avaIlable geotechnIcal InformatIOn IndIcates that the 
SIte IS not subject to lIquefactIOn damage and possess a low potentIal for SOlI densificatlOn and 
ground surface settlement dunng strong seIsmIC shakmg The soIl profile conSIsts of at least 28 
feet of loose to medIUm dense sIlts and sands The upper 24 feet of these SOlIs are located above 
the water table and not subject to hquefactlOn Dense to very dense gravels are present below 28 
feet whIch also are not subject to hquefactlOn MedIum dense SIlty sands located between a 
depth of 24 feet and 28 feet are potentIally lIquefiable, but are located at such a depth that they 
WIll not cause shallow foundatIOns to lose beanng capaCIty The potentIal for SIgnIficant ground 
surface settlement resultmg from the lIquefactIOn of thIS thm layer IS low 

SIte PreparatIOn and Earthwork 
BUIldmg Pad ExcavatIon and Slopes 
The surface elevatIon of the parkmg level floor slab IS antICIpated to be about 99 feet The soIl 
subgrade Will be excavated at least 1 to 1 Y2 feet lower, assummg an approXImately 5 Inch thick 
concrete floor slab and 6 Inches to 12 mches of gravel base rock GIven the eXistIng site grades, 
the maXImum depth of excavatIOn WIll range from 10 to 14 feet deep along the north property 
lIne DIggIng footmgs Will mcrease the maXImum excavatIOn depth to 12 to 16 feet The 
proposed depth of excavatIOn along the south property bne ranges from 0 to 5 feet The 
southwest corner of the buIldIng wIll actually reqUIre Up to 3 feet of structural fill 
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Temporary constructIOn slopes and/or shormg wIll be necessary to construct the parkmg level 
The owner and the Contractor should be famIlIar wIth applIcable local, state and federal 
regulatIOns for both temporary constructIOn slopes, and shormg, mcluding the current OSHA 
ExcavatIOn and Trench Safety Standards The Contractor should be solely responSIble for the 
desIgn, constructIOn and performance of temporary shOrIng 

Temporary excavatIOns should be deSIgned assummg Type "B" soIls will be exposed In the sIde 
slopes OSHA reqUIres that Type "C" SOlI slopes be excavated no steeper than 1 hOrIzontal to 1 
vertIcal The on-sIte SOlis are claSSIfied as Type "B" because of then SIlty and sandy compostlOn 
and moderate strength 

All excavated slopes must be protected WIth plastIc sheetmg durmg wet weather Surface water 
runoff must be dIrected way from the top of slopes 

ConstructIOn ShOrIng 
Unsupported, temporary constructIon slopes should not be excavated m areas where adjacent 
Improvements are located withm a honzontal dIstance less than or equal to half the depth of the 
excavatIOn (measured from the top of the excavatIon) ExcavatIOn shonng WIll be requIred when 
the recommended maXImum excavatIon slope mclInatIOn cannot be mamtamed, partIcularly m 
areas adjacent to eXIstmg Improvements, mcludmg structures, roadways, and underground 
utIlItIes 

The contract should select a shOrIng system appropnate for the SIte and SOlI condItIOns SUItable 
shonng systems mclude (1) bracmg and usmg the north basenlent wall of the eXIstIng bUIldIng, 
(2) combmmg IH 1 V constructIon slopes WIth temporary walls constructed usmg 2-foot square, 
pre-cast concrete blocks and (3) mstallmg steel H-pde and tImber laggmg walls 

The geotechmcal engmeer should be consulted for speCIfic deSIgn recommendatIOns and 
parameters when selectmg and desIgnmg the appropnate shormg systems 

Structural Fill 
Imported crushed gravel should be used to construct all structural fills m the buIldmg pad and 
behInd the basement walls The fill should conSIst of I-mch mmus crushed gravel or SImIlar SIze 
gravel product 

Structural fill for the bUIldmg pad should be placed m hOrIzontal lIfts that are no more than 9 
mches thIck before compaction Each hft should be compacted to at least 90 percent of the 
maXImum dry denSIty determmed m accordance WIth ASTM Test Method D 1557 (ModIfied 
Proctor) 

Wall backfill should be placed m hOrIzontal hfts that are no more than 12 mches thIck before 
compactIOn Each lIft should be compacted whIle at or above the optimum mOIsture content and 
to 90 percent of the maXImum dry denSIty determmed m accordance With ASTM Test Method D 
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1557 Only manually gUIded compactors should be used wIthm 3 feet of reta10mg walls Over 
compactIon of the wall backfill should be aVOIded, especIally beh10d tall walls 

Foundations , 
The proposed bUIld10g can be supported on conventIOnal foundatIOns bearIng on natIve sIlty and 
sandy soIls The bottom of the footIng excavatIOns should be protected from dIsturbance durmg 
wet weather by 2 to 3 mches of compacted crushed gravel 

Spread and contmuous footIngs should be desIgned for a maXImum allowable soIl bear10g 
pressure of3,000 psf(dead plus lIve loads) A one-thIrd Increase In the allowable bearIng 
pressure IS allowed for 10ad1Og condItIons that 10clude wmd and seIsmIC forces 

The bottoms of all footmgs should be located at least 18 mches below lowest adjacent grade and 
the basement floor slab ContInuous and spread footIngs should have m10Imum WIdths of 24 
Inches All footIngs should be reInforced as speCIfied by the structural engmeer 

A geotechnIcal engIneer should reVIew the foundatIon plans to verIfy that these 
recommendatIons have been properly Interpreted and Incorporated Into the project documents 

In addItion, a geotechnIcal engIneer should observe all foot1Og excavatIons before the contractor 
places remforcmg steel or concrete The purpose of thIS work IS to evaluate whether actual soIl 
condItIons are SImIlar to those encountered In the bOrIngs and backhoe test pItS or whether 
dIfferent condItIons are present that reqUIre deSIgn changes 

Seismic Site CoeffiCIent 
Based on our InterpretatIon of sIte geology, the soIl condItIons at thIS site are most SImIlar to 
2007 OSSC SIte Class D 

Retaining Walls 
GeotechnICal deSIgn recommendatIOns for retammg walls are prOVIded 10 the followmg paragraphs 
The recommended statIc equivalent flUId weIghts and seIsmIC resultant thrusts assume that (l) the wall 
backfill IS level and fully dramed by a foundatIOn dram system, (2) the recommended earth pressures 
act hOrIzontally (normal to the wall) because frIctIon between the wall and backfill WIll be 
prevented by dramage membranes or ImpervIOUS wall coatIngs, and (3) the backfill has a 
maXImum wet, compacted umt weIgh~ of 135 pcf and conSIsts of Imported crushed gravel 

StatIC DeSIgn 
Retammg walls that are free to rotate, such as free-standmg cantIlever or segmental block walls, 
should be deSIgned to reSIst statIc, hOrIzontal earth pressure forces calculated us10g an eqUIvalent flUId 
weIght of 32 pcf ThIS flUId weIght was calculated usmg the Rankine earth pressure theory 
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Retammg walls that are restramed at the top and bottom, such as basement walls, should be desIgned 
to resIst statIc, honzontal earth pressure forces calculated usmg an eqUIvalent flUId weIght of 52 pcf 
ThIS flUId weIght was calculated uSIng the Jaky equatIon for normally consohdated soIls 

A frIctIOn coeffiCIent of 0 5 tImes the vertIcal load may be used to evaluate the frIctIOnal 
resIstance along the bottom of concrete foundatIOns m dIrect contact WIth eIther the undIsturbed 
weathered basalt bedrock or at least 3 Inches of] Y2-mch mmus crushed gravel The structural 
plans for all retaImng wall footIngs should Include a note statIng that the foundatIOn subgrade 
must conSIst of eIther undIsturbed weathered basalt or 3 Inches of Imported crushed 1 Y2-mch 
mInUS gravel The structural note should also state that geotechnIcal speCIal mspectIon of all 
retamIng wall footmg excavatIOns IS reqUIred before constructmg forms 

PaSSIve pressure may be used to resIst slIding If the ground In front of the foundatIOn IS level for 
at least 10 feet or three tImes the heIght of the surface generatIng passIve resIstance The statIc 
hOrIzontal passive reSIstance may be calculated USIng an eqUivalent flUId weIght of 500 pcf ThIS 
paSSIve eqUIvalent flUId weIght was calculated USIng the Coulomb earth pressure theory WIth 
o=Y2<I> , 

Only two-thIrds of the passIve reSIstance should be used IffnctIOn and paSSIve resIstance are 
combIned to reSIst lateral forces 

SeIsmIc DeSIgn 
Ground acceleratIOns dunng earthquakes temporanly mcrease lateral earth pressures on retammg 
walls The resultant honzontal seIsmIC thrust should be added to the honzontal statIc force calculated 
usmg the eqUIvalent flUId weIghts lIsted above SeIsmIc thrusts have been calculated assummg a 2007 
Oregon Structural SpeCIalty Code peak ground acceleratIOn amax of 0 3g 

Unrestramed walls should be deSIgned to reSIst a seIsmIcally-mduced resultant honzontal thrust of 
6H2 pounds, where H IS the heIght of the wall m feet The resultant seIsmIC thrust acts 0 6H above the 
base of the wall ThIs thrust was calculated usmg the Mononobe-Okabe method assummg the 
unrestramed walls are free to dIsplace and assummg a pseudostatIc honzontal acceleratIOn equal to Y2 
amax 

Restramed basement walls should be deSIgned to reSIst a seIsmiC resultant honzontal thrust of 13H2 

pounds, where H IS the heIght of the wall m feet The resultant seIsmIC thrust acts 0 6H above the base 
of the wall ThIS thrust was calculated usmg the Mononobe-Okabe method and assummg a 
pseudostatIc honzontal acceleratIOn equal to amID.. 

A ffIctIon coeffiCIent of 0 5 tImes the vertIcal load may be used to evaluate the frIctIOnal 
reSIstance along the bottom of concrete foundatIons m direct contact WIth eIther the undIsturbed 
weathered basalt bedrock or at least 3 mches of 1 Yz-mch mmus crushed gravel The structural 
plans for all retammg wall footIngs should mclude a note statmg that the foundatIOn subgrade 
must conSIst of eIther undIsturbed weathered basalt or 3 mches of Imported crushed 1 Y2-mch 
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mInus gravel The structural note should also ~state that geotechnIcal specIal InspectIon of an 
retammg wall footmg excavatIons IS requIred before constructIng forms 

PaSSIve pressure may be used to resIst shdlng dunng seIsmIc loadmg If the ground m front of the 
foundatIOn IS level for at least 10 feet or three tImes the heIght of the surface generatmg paSSIve 
resIstance The seIsmIC paSSIve resIstance may be calculated usmg an equIvalent flUId weIght of 
350 pcf ThIS seIsmIC paSSIve equIvalent flUId weIght was calculated USIng the Mononobe
Okabe method wIth o='l2q>' and a pseudostatIc honzontal acceleratIon equal to amax 

Only two-thIrds of the paSSIve resIstance should be used If fnctIOn and paSSIve resIstance are 
combmed to reSIst lateral forces 

The mmlmum recommended factors of safety for seIsmIC deSIgn of shdmg, overturnmg and beanng 
capacIty are taken as 75% of the values recommended for statIcally loaded structures Therefore, the 
mmnnum statIc factors of safety for shdmg, overturnmg, and beanng capaCIty of 1 5, 1 5, and 20 are 
reduced to 1 1, 1 1, and 1 5, respectIvely, when evaluatmg seIsmIC stabIlIty 

Dramage 
The entIre back (soIl face) of basement walls should be covered WIth appropnate waterproofing 
RetaInmg walls must mclude foundatIOn and backfill draInage provIsIons Perforated foundatIOn 
draInpIpes should be located below the fimsh floor elevatIon of the Intenor floor slab The 
perforated drampIpes should be at least 4 mch dIameter and surrounded by at least I-foot of 1 'l2"-
3/4" crushed draIn rock that has been completely wrapped m a non-woven geotextIle 
Prefabncated foundatIon drams such as ezjlow (www ezflo\\ Ip com) may be mstalled as an 
alternatIve to draIn rock The ezjlow system conSIsts of a fleXIble, perforated pIpe surrounded by 
expanded polystyrene (EPS) aggregate A geotextIle wrap holds the hghtweIght aggregate 
around the draIn pIpe The system IS sold m 10-foot long lengths that snap together DrampIpes 
should outlet to an appropnate dramage faCIlIty 

Floor Slab and ParkIng Slab 
We recommend that the slab-on-grade floor be deSIgned usmg an allowable modulus of sub grade 
reactIon of up to 150 PCI The sub grade soIls must be In a firm, non-YIeldIng condItIon at the 
tIme of slab constructIon Any soft areas encountered should be excavated and replaced WIth 
structural fill Concrete slabs supportmg car traffic should be at least 5 mches thIck Floor slabs 
m bUIldmg areas should be at least 4 Inches thICk 

A capIllary break conslstmg of at least 6 mches of gravel should be placed underneath the 
concrete slabs ThIS mlmmum gravel thIckness may need to be mcreased to 12 mches dependmg 
on constructIOn traffic use and whether constructIOn occurs dunng the wet wmter and sprmg 
months 

If the slab WIll be covered by mOIsture-sensItIve matenal, we recommend plaCIng a vapor barner 
on top of the gravel capIllary break and below the slab 
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CLOSURE 
GeotechnIcal reVIew IS of paramount Importance m engmeermg practIce The poor performance 
of many foundatIOns has been attrIbuted to madequate constructIOn reVIew On-SIte gradmg and 
earthwork should be observed and, where necessary, tested by a qualIfied geotechnIcal 
engmeerIng firm to verIfy complIance WIth the recommendatIons contamed In thIS report 
FoundatIOn excavatIons should also be observed to compare the generalIzed SIte condItIOns 
assumed In thIS report WIth those found on the SIte at the time of constructIon If the plans for 
SIte development are changed, or If VarIatIons or undeSIrable geotechnIcal condItIons are 
encountered durmg constructIon, the geotechnIcal engmeer should be consulted for further 
recommendatIons 

GeotechnIcal engmeerIng IS characterIzed by uncertamty ProfeSSIOnal Judgments presented are 
based partly on an understandIng of the proposed constructIon, and partly on general experIence 
The engmeerIng work performed and Judgments rendered for thIS study meet current 
profeSSIOnal standards ordInanly prOVIded by members of the engIneerIng profeSSIOn In thIS area 
practICIng under SImIlar condItIOns at thIS tIme No other warrantIes, eIther expressed or Imphed, 
are made 

Smcerely, 

ALDER GEOTECHNICAL SERVICES, LLC 

John N CunnIngham, P E, G E 
Oregon GeotechnIcal EngIneer No 13,507 

( 1 ) Addressee VIa pdf 
(1) Lundm Cole ArchItects VIa pdf 
(1) WDY, Inc VIa pdf 
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APPENDIX A 

FIELD INVESTIGATION 

SIxteen soIl bonngs and SIX backhoe test pItS were dnlled and excavated on St V mcent de Paul 
property m October and November 2005 Bonngs B-8, -9 and 16 were located on the subject 
sIte The bonngs were dnlled about 11 Y2 to 36Y2 feet deep 

The approxImate locatIOns of the exploratIOns are shown on FIgure 2 

The bonngs were dnlled usmg truck-mounted dnll ngs eqUIpped wIth 8-mch hollow stem 
augers DIsturbed samples were collected from the power auger bonngs uSIng a standard splIt 
spoon sampler (2" outsIde diameter, 1 675" InsIde diameter) The sampler was generally dnven 
18 mches mto the matenal at the bottom of the bonng by a 140-pound hammer fallIng 30 mches 
The collected soIl samples were sealed m plastIc bags, and brought to our office for examInatIOn 
and testmg 

The locatIons and elevatIons of the exploratIons are approxImate The locatIOn of each 
exploratIOn was estImated by uSIng the sIte topographIc plan prepared by W B Wells and 
ASSocIates, Inc 

The sOlIs encountered In the exploratIOns were generally descnbed uSIng the Umfied SoIl 
ClassIficatIon System A Key to Logs IS presented as Page 1 Fmallogs of the exploratIOns are 
attached 
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medium dense, with fme gramed sand, 
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Exploration: 8-9 Surface Elev 96' 

Logged By BWG 

0 
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« w 
::I: I- -I 
I- « a.. 

~ a. 0::: MATERIAL :!: 
w I- « c en (!) DESCRIPTION en 

0 
1-___. Asphalt pavement over gravel base rock 

------ SilT (Ml), brown, mOist, medium dense, some 
- fine sand (FLOOD DEPOSITS) 

9-1 
-

-

5 - Sil TY SAND (SM), brown, mOist, medium dense, 9-2 
- fine grained (FLOOD DEPOSITS) 

-

-

-, 

10-' 9-3 
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15-
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I P200 = 45% 
- : I 
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-

-

- ? 
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25- free water encountered 9-6 
-

I -
I 
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- • - r---- --

• '* 
POORl Y GRADED GRAVEL (GP), brown, mOist, 

--I dense to very dense, rounded, In a matrix of fine • 411 
30-· '* to coarse sand and trace silt (FLOOD 9-7 --I 

I 
• 411 DEPOSITS) -. '..' 

I 
I BOring completed at depth of 31 5 feet 

--

- I 

-

I I 
Groundwater encountered at 24 feet 

-
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Exploration: 8-16 Surface Elev 97' Dniling Date 11-10-05 

Logged By BWG Dniling Method 8" HSA 
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Alder Geotechnical Services 

August 25, 2008 
Project No 568-2 

Ms Susan LInd 
Project Manager 
CatholIc ChantIes of Oregon 
231 SE 12th Avenue 
Pgrtland, Oregon 97214 

FINAL DRYWELL SIZE RECOMMENDATIONS FOR 
INFILTRATION OF ROOF RUNOFF 

3910 NE 10th Avenue 
Portland, Oregon 97212 
Phone 503 282 7482 
Fax 5032827402 
aldergeo@teleport com 

PROPOSED CATHOLIC CHARITIES SERVICE CENTER BUILDING 
2740 SE POWELL BOULEVARD, PORTLAND, OREGON 

Dear Ms LInd 

As requested by LundIn Cole ArchItects, I am provIdIng the project team wIth final 
recommendatIons for the SIze and number of drywells needed to Infiltrate the roof runoff 
from the proposed ServIce Center buIldIng My final recommendatIOns are based on 
cOInbining conventIonal hydrology analyses wIth SIte-speCIfic InfiltratIon data obtained from 
three dry well tests performed for the adjacent Esperanza Court apartment project III 2007 

SIZE RECOMMENDATIONS 
Based on my analyses, I recommend constructIng three drywells on the south SIde of the 
buIldIng The drywells should have the follOWIng mInImum dImenSIOns, volume of drain 
rock, and center-to-center spaCIng 
• Depth of excavatIOn 
• WIdth of excavatIOn 
• 
• 
• 
• 
• 

ThIckness of draIn rock on bottom of excavatIOn 
InSIde dIameter of perforated concrete pIpe 
HeIght of perforated concrete pIpe 
ApprOXImate volume of draIn rock 
MInImum edge-to-edge spaCIng between drywells 

14 feet 
11 feet square 
2 feet 
4 feet 

10 feet 
47 CUbIC yards 
28 feet 

Each drywell has been SIzed to Infiltrate runoff from 4,500 ft2 of ImpervIOUS surface 

DESIGN ASSUMPTIONS 
The follOWIng assumptIons were used to estImate the reqUIred SIze of the drywells 
• ServIce Center roof area of 12,000 ft2 

• DeSIgn rainfall IS 3 9 Inches (25-year, 24-hour stoml) 
• DraIn rock porOSIty IS 40 percent 



Alder Geotechnical Services 
PrOject No 568-2 

• Seasonal hIgh groundwater level IS at least 24 feet below the eXIstIng ground surface 
The 2008 CIty of Portland Stonnwater Manual Includes a map showmg the estImated 
depth to groundwater on the sIte at 40 to 50 feet 

• The soIl InfiltratIon rate vanes WIth the heIght of water m the drywell and IS based on 
average values measured from three drywell tests perfonned for Esperanza Court 
apartments on October 19 and 26, 2007 

• A factor of safety of 2 0 was used to reduce the measured soIl InfiltratIon rates to desIgn 
mfiltratIOn rates 

DESIGN METHOD AND RESULTS 
The capaCIty of the drywell to Infiltrate the Portland-area 25-year, 24-hour desIgn stonn (3 9 
Inches) was evaluated uSIng a spreadsheet IncorporatIng the Santa Barbara Urban 
Hydrograph method, the proposed dImensIOns and volumes of the drywell and draIn rock, the 
contnbutIng roof runoff area, and the measured sOlI InfiltratIOn rates (cfs of InfiltratIon flow 
per ft2 of mfiltratIOn surface area, expressed m umts of mcheslhour) from three tests on 
nearby drywells In the same type of soIls 

The spreadsheet calculatIons and graphs are attached The calculatIons mdIcate that when a 
factor of safety of 2 0 IS applIed to the soIl InfiltratIon rates, three drywells of the proposed 
SIze are reqUIred Each drywell can draIn about 4,500 ft2 of roof area The predIcted 
maXImum heIght of water In each drywellIs approxImately 10 feet, essentIally at the top of 
the perforated concrete pIpe In my analysIs, the soIl InfiltratIon rate vanes wIth the heIght of 
water m the drywells At low head, the mImmum desIgn mfiltratIOn rate IS 0 05 Inch per 
hour At hIgh head, the maXImum desIgn InfiltratIon rate IS 1'l4 Inches per hour 

I hope thIS mfonnatIon meets your needs at thIS tIme Please call If you have questIons 

SIncerely, 

13,507 

( 1) Addressee 
(1) Scott RImmer, LundIn Cole ArchItects 
(1) Cole Presthus, WDY CIvIl-Structural EngIneers 

-2-



DRYWELL DIMENSIONS AND PROPERTIES 
Height of Perforated Drywell Pipes 
Thickness of dram rock on bottom 
Width of excavation 
Inside diameter of drywell pipe 
Outside diameter of drywell pipe 
Porosity of dram rock 

\., 100 feet 
~2 ·0' feet 

11 0: feet 
" .40'feet 

, )5'0 feet 

040' 

DRYWELL VOLUME AND AREA CALCULATIONS 
Storage volume m drywell 

Total 
Pipe 
Dramrock sides 
Dralnrock bottom 

Infiltration surface area 
Total 
Sides 
Bottom 

6279 ft3 
1257 ft3 
4055 ft3 
968 ft3 

6490 ft2 
5280 ft2 
1210 ft2 

1)1/_"( II f~1 1 rll( 

Catholic Chanties Service Center Drywell DeSign 
2740 SE Powell Boulevard 

squar~ 

Storage vol per unit height 
of drywell above bottom 

Side area per Unit of height 
of drywell 

531 ft3/foot (dralnrock vol +plpe vol) 

440 ft2/foot 

Prepal"d 11\ Jot'l N CWll11 Ig'l 1'181?8'200,) -,. (je [ 
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Alder Geotechnical Services 

September 8, 2008 
Project No 568-2 

Ms Susan Lmd, 
ProJ ect Manager 
Cathohc ChantIes of Oregon 
231 SE lih Avenue 
Portland, Oregon 97214 

INFILTRA TION RATE FOR PERVIOUS PAVEMENT 
CLARK FAMILY CENTER BUILDING 
2740 SE POWELL BOULEVARD, 
PORTLAND, OREGON 

DearMs Lmd 

3910 NE 10th Avenue 
Portland, Oregon 97212 
Phone 503 2827482 
Fax 5032827402 
aldergeo@teleport com 

I understand that pervIous pavers WIll be used for the entrance to the parkmg level of the 
Clark famIly center In my OpInIOn, the SOlIs on thIS portIon of the SIte are sUItable for 
Infiltratmg stormwater from pervIous pave~ent 

In November 2005, we dnlled at 11 'l2-foot deep bonng In the entrance area The near surface 
soIls encountered In our bonng consIsted of brown SIltS WIth some to much fine sand The 
NRCS Multnomah County soIl survey IdentIfies these soIls as "Urban Land 51 B" and places 
them m HydrologIc Group B, wIth an InfiltratIon rate up to 2 Inches per hour 

In our opInIon, an mfiltratIon rate of 2 mches per hour may be used when desIgnmg a 
pervIOus pavement for thIS SIte ThIS recommendatIon assumes that only natIve soIls are 
present beneath the pervIous pavement sectIon Any fill SOlIs encountered dunng SIte 
gradmg WIll need to be over-excavated and replaced wIth draIn rock 

I recommend that the pervIous pavers be supported on at least 1'l2 Inches of No 4-mInus 
coarse sand that IS underlaIn by at least 12 Inches of AASHTO No 57 aggregated (1 'l2"- No 
8 gradatIOn) 



Alder Geotechnical Services 
PrOject No 568-2 

I hope this mfonnatlOn meets your needs at this time Please contact me If you have further 
questIons 

Smcerely, 

John CunnIngham, P E , G E 
Oregon RegIstered GeotechnIcal Engineer No 13,507 

(1) Addressee 
(1) Scott Rimmer, Lundlll Cole ArchItects 
(1) Cole Presthus, WDY CIvIl-Structural EngIneers 

-2-
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Alder Geotechnical Services 

September 8, 2008 
Project No 568-2 

Ms Susan Lmd, 
Project Manager 
CatholIc Chanties of Oregon 
231 SE 12th Avenue 
Portland, Oregon 97214 

INFILTRATION RATE FOR PERVIOUS PAVEMENT 
CLARK FAMILY CENTER BUILDING 
2740 SE POWELL BOULEVARD, 
PORTLAND, OREGON 

DearMs Lmd 

3910 NE 10lh Avenue 
Portland, Oregon 97212 
Phone 503 282 7482 
Fax 503 282 7402 
aldergeo@teleport com 

I understand that pervtous pavers WIll be used for the entrance to the parking level of the 
Clark faIntly center In my oplmon, the solls on tlus portlon of the site are sUitable for 
infiltratmg stormwater from pervtous pavement 

In November 2005, we dnlled at 1 I ~-foot deep bonng In the entrance area The near surface 
solis encountered 10 our bonng consisted of brown stlts WIth some to much fine sand The 
NRCS Multnomah County sod survey Identifies these sods as "Urban Land 5 IBn and places 
them m Hydrologic Group B, With an mfiltratlon rate up to 2 mches per hour 

In our opmlon, an mfiltratlon rate of 2 mches per hour may be used when desIgmng a 
/ pervtous pavement for tlus site TIlls recommendation assumes that only native sods are 
present beneath the pervIOUS pavement sectloD Any fill solls encountered dunng SIte 
gradmg WIll need to be over-excavated and replaced WIth dram rock 

I recommend that the pervIOUS pavers be supported on at least 1 Yz tnches of No 4-mtnus 
coarse sand that IS underlaIn by at least 12 Inches of AASHTO No 57 aggregated (lYz"- No 
8 gradatIon) 



Alder Geotechnical Services 
PrOject No 568-2 

I hope thIS Informatlon meets your needs at thIS tIme Please contact me If you have further 
questIOns 

Smcerely, 

AL SERVICES, LLC 

John Cunnmgham, P E , G E 
Oregon RegIstered Geotechmcal Engmeer No 13,507 

(1) Addressee 
(1) Scott Rnnmer, Lundtn Cole ArchItects 
(1) Cole Presthus, WDY CIvIl-Structural Eng1neers 

-2-
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Alder Geotechnical Services ~ 

January 31, 2009 
Project No 568-2 

Ms Tern SIlvIS 
Project Manager 
CatholIc ChantIes of Oregon 
231 SE 12th Avenue 
Portland, Oregon 97214 

3910 NE 10th Avenue 
Portland, Oregon 97212 
(503) 282-7482 
Fax (503) 282-7402 
aldergeo@teleport com 

aDS 
ADDENDUM NO.1 TO JULY 24, 2008 OOXCUMIENT SEAV9C~@l 
GEOTECHNICAL INVESTIGATION REPORT FOR 1b;\Q) 

PROPOSED CATHOLIC CHARITIES CLARK FAMILY CENTER BUILDING 
2740 SE POWELL BOULEVARD, PORTLAND, OREGON 

Dear Ms SIlvIs 

This letter prOVIdes speCific foundatlon deSIgn recommendatIons for a large mat foundatJon 
supportIng shear walls for the buIldmg I understand the mat foundatIon IS about 36 feet WIde, 
68 feet long and 4 feet tluck It supports mtenor shear wall associated With elevator and stairwell 
shafts My July 24, 2008 geotechmcal report for the project prOVided foundatIOn deSign 
recommendations only for extenor wall footIngs up to about 6 feet WIde and Intenor column 
footmgs up to about 12 feet square 

MAT FOUNDATION DESIGN 
The maximum allowable average contact pressure of the mat should be hmited to about 1,700 
psfwhen supporting normal dead and long-tenn lIve loads ThIs average contact pressure IS 
estImated to hmlt long tenn static settlement of the mat to about 1 Inch ' 

The average SOIl contact pressure under the mat lS calculated by dIVIdIng the total dead and hve 
loads by the surface area of the footIng Local contact pressures may exceed thiS recommended 
maximum average pressure value If an average soIl subgrade modulus value of 12 PCI ~(20 kcf) IS 
used to evaluate bendIng moments In the mat 

The deSIgn maxImum seIsmIC beanng pressure of 5,000 psf may be used The rec~~mmended 
'-maxImum seIsmIC allowable beanng pressure IS about three tImes larger than the statIc allowable 

average beanng pressure ThIS large Increase IS based on a reVIew of (1) the theoretIcal ultImate 
beanng pressure (no factor of safety apphed) qu compared to the settlement-hmIt~ statIC 
allowable bearIng pressure (WIth a factor of safety) qastatlc, and (2) the ratIO between the mat area 
(A) and the mInImum area reqUITed to support the vertIcal loads CAe) Recent research by Kutter 
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et al (2006) 1 IndIcates that seIsmIC settlements of shear wall footIngs WIll be less than a few 
Inches If the real loads transIllltted to the foundatIon dunng earthquake loadIng do not exceed 
ultImate SOlI capacItIes GaJan and Kutter (2008)2 conclude that a large footIng WIth AlAe ratIo 
of 10 or greater possesses a moment capaCIty that IS InsenSItIve to sol1 propertIes, does not suffer 
large permanent settlements, has a self-centenng characterIstIc assocIated WIth uplIft and gap 
closure, and dISSIpates seIsmIC energy that corresponds to about 20% dampIng ratIo The subject 
mat has a calculated AlAe of 13 

Permanent settlement of the mat foundatIons under seIsmIC loadIng condillons IS estImated to be 
about lInch based on the method of RIchards and others (1993i and the research of Ga]an and 
Kutter (2008) 

CLOSURE 
TIns letter IS addendum No 1 to my July 24, 2008 geotechrucal mvestIgatlon report entItled 
"Catholtc ChantIes ServIces Center, 2740 SE Powell Boulevard, Portland, Oregon" and IS made 
part of that report by thIS reference 

I hope thts mformatIon meets your needs at thIS tIme Please contact me If you have questIons 

, ... _.L .......... SERVICES, LLC 

J,S.';P. Az. 
John Cunrungham, 
Oregon RegIstered Geotechrucal EngIneer No 13,507 

(1) Addressee 
(1) WDY Engmeers, Inc 
(1) LundIn Cole ArchItects 

John Cunnmgham, PE GE 
My digital signature approved for 
thiS document 
200901 31 15 06 40 -08'00 

I Kutter, B L et al 2006 "Workshop on Modelmg of Nonlmear CyclIc Load-Deformation Beha,Jor of Shallow 
FoundatIOns" Pacific Earthquake Engmeermg Research Center Report No 2005114, pp 4 and 10 

2 Gajan, S and Kutter, B (2008) "CapaCity, Settlement, and Energy DISSIpatiOn of Shallow Foo1Jngs Subjected to 
Rockmg" Journal o/Geotechmcal and Geoenvlronmental Engmeermg, ASeE, Vol 134, No 8, pp 1129-1141 

3 RIchards, R, Ehns, D G ,and Budhu (1993) "Seismic Bearmg CapaCIty and Settlements of FoundatIOns " 
Journal o/Geotechmcal Engmeermg, ASCE, Vol 119, No 4, pp 662-674 
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March 31, 2009 
Project No 568-2 

Ms TerrI SIlVIS, Ph D 
Project Manager 
CatholIc ChantIes of Oregon 
231 SE lih Avenue 
Portland, Oregon 97214 

REVIEW OF CONSTRUCTION SHORING PLAN 
CLARK FAMILY CENTER 
2740 SE POWELL BOULEVARD 
PORTLAND, OREGON 

Dear Ms SIlVIS 

3910 NE 10th Avenue 
Portland. Oregon 97212 
(503) 282-7482 
Fax (503) 282-7402 
aldergeo@teleport com 

~~~~~~~~ 
APR ® $ 2009 

80S 
DOCUMENT SERV~CES 

Yesterday I revIewed the proposed shonng plans for the Clark FamIly Center The purpose of 
the reVIew was to deternune whether the plans were prepared In substantIal conformance WIth 
my July 24,2008 geotechnIcal report for the project As dIscussed below, It IS my opInIon that 
the shonng plan has been properly prepared and meets the project reqUIrements 

I was provIded WIth the follOWIng documents to reVIew 

• Clark FamIly Center Shonng, plans prepared by Kramer Gehlen ConsultIng EngIneers, 
Sheets S I-S4, dated March 17, 2009 

• Clark FamIly Center Shonng, calculatIons prepared by Kramer Gehlen ConsultIng EngIneers, 
dated March 27,2009 

• Wall BraCIng, plans prepared by Kramer Gehlen ConsultIng EngIneers, 2 sheets, dated 
March 25,2009 

• Clark FamIly Center Wall BraCIng, calculatIons prepared by Kramer Gehlen ConsultIng 
EngIneers, dated March 27,2009 

My geotechnIcal report Included recommendatIons for at-rest, actIve and paSSIve earth pressures 
of 52, 32 and 500 pcf These earth pressures were used by Kramer Gehlen In theIr analyses 

I used the soIl-structure InteractIon program PYWall V3 0 by Ensoft, Inc (2007) to Independently 
check the lImIt equilIbnum approach used by Kramer Gehlen to select soldIer pIle embedment 
depths and SIzes PYWall uses nonlInear SOlI-resIstance-dIsplacement relatIonshIps, pIle spaCIng, 
penetratIon depths and structural propertIes to analyze the behaVIor of fleXIble retaInIng walls 

My analyses IndIcates that the selected pIle SIzes, spaCIng and embedment depths meet statIC 
equilIbnum reqUIrements at acceptable bendIng stress levels PIle head deflectIons are estImated 
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to be less than about 1 Inch for all plIes except PlIes 12 through 17 and 22 through 25 These 
taller plIes along the east and west shonng walls could deflect greater than 1 Inch If more than 
about 2/3rd of the desIgn actIve earth pressure moblhzes and pushes agaInst the back of the 
laggIng and plIes 

In my opInIon, the antIcIpated pIle deflectIons do not adversely affect the stablhty of the shonng 
However, pIle movements may cause ground surface settlement that may affect underground 
utIhtIes and surface structures located wIthIn 5 to 10 feet behInd the subject soldIer plIes 
Kramer Gehlen and the shonng contractor should reVIew theIr shonng plan and determIne 
whether the antICIpated soldIer pIle movements are wIthIn tolerable hmlts for the eXIstIng 
condItIons behInd the shonng 

I hope thIS InformatIon meets your needs at thIS tIme Please contact me If you have questIons 

SIncerely, 

ALDER GEOTECHNICAL SERVICES, LLC 

John CunnIngham, P E , G E 
Oregon RegIstered GeotechnIcal EngIneer No 13,507 

(1) Addressee VIa pdf 
(1) LundIn Cole ArchItects VIa pdf 
(1) Kramer Gehlen ConsultIng EngIneers VIa pdf 
(1) R&H ConstructIon VIa pdf 
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Apnl 9, 2009 
Project No 568-2 

Ms Tern SIlVIS, Ph D 
ProJ ect Manager 
Cathohc ChantIes of Oregon 
231 SE 1ih Avenue 
Portland, Oregon 97214 

3910 NE 10th Avenue 
Portland, Oregon 97212 
(503) 282-7482 
Fax (503) 2B2-7402 
aldergeo@teleport com 
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RESPONSE TO SITE DEVELOPMENT CHECKSHEET ITEM 4 ENT SERl!lCIE~ 
CLARK FAMILY CENTER -
2740 SE POWELL BOULEVARD 
PORTLAND, OREGON 

Dear Ms SIlVIS 

I am respondIng to Item No 4 In the March 23,2009 SIte Development Checksheet from the 
CIty of Portland Bureau of Development ServIces 

Item 4-Permeable pavement (pavers) IS shown to be located ImmedIately adjacent to the 
bUIldIng Stormwater WIll lzkely Infiltrate Into sOlI wIthIn the Influence zone of the footIng loads, 
potentIally resultIng In a saturated subgrade condItIon 

Please submIt a memorandum prepared by the geotechnIcal engIneer that verifies that the 
bearzng capacIty and settlement estImates are valzd for the portIons of the foundatIon adjacent to 
the permeable pavement durzng the wet season 

The presence of pervIous pavers on the south SIde of the buIldIng does not change the 
recommended beanng pressure or estImated foundatIon settlements presented In our July 24, 
2008 geotechnIcal InvestIgatIon report or our Addendum No 1 dated January 31, 2009 

The pervIOUS pavers along the south SIde of the buIldIng are deSIgned to Infiltrate only the 
precIpItatIon that falls on thenl Stomlwater from nearby non-pervIous areas wIll not be 
collected and dIscharged Into the pervIOUS paver area As such, the pervIOUS pavers wIll Infiltrate 
water the same as bare ground or landscaped areas Water wIll soak Into the ground and slowly 
mIgrate down to the ground water table 

Shallow, perched groundwater was not encountered In our bonngs dnlled In October 2005 In 
addItIon, mottled soIls, IndIcatIng seasonal saturated soIl condItIons, were not observed In the 
bonngs Groundwater was first encountered about 24 feet below the ground surface and at about 
elevatIon 72 feet The proposed new footIngs WIll be located between elevatIons 92Y2 and 95Y2 
feet 
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Our opInIon that addItIonal InfiltratIon of water wIll not affect the desIgn of the south wall 
footIngs of the buIldIng IS based on new foundatIon settlement calculatIons we performed These 
settlement calculatIons IndIcate that raiSIng the groundwater table from 23 feet below the bottom 
of the footIngs to Immediately below the bottom of the footIngs Increases predIcted foundatIon 
settlements under the full desIgn dead and hve loads by about 0 2 Inch Along the south wall of 
the buIldIng, our settlement estImate for 3-foot wIde wall footIngs Increases from 0 6 Inch to 0 8 
Inch Our settlement estImate for 6-foot wIde wall footIngs Increases fronl 0 9 Inch to 1 1 Inch 

The foundatIon desIgn recommendatIons presented In our July 24, 2008 geotechnIcal report are 
based on lImItIng foundatIon movement under the desIgn loads to about 1 Inch total settlement 
and about 'l'2 Inch dIfferentIal settlement In our opInIon, the current foundatIon desIgn meets 
these cntena whether saturated sOlI condItIons are present at the bottom of the footIngs or are 
present 23 feet below the bottom of footIngs 

I hope thIS InformatIon meets your needs at thIS tIme Please contact me If you have questIons 

SIncerely, 

ALDER GEOTECHNICAL SERVICES, LLC 

John CunnIngham, P E , G E 
Oregon RegIstered GeotechnIcal EngIneer No 13,507 

( 1) Addressee VIa pdf 
(I) LundIn Cole ArchItects VIa pdf 
(1) WDY EngIneers VIa pdf 
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