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June 7, 1999 
AESI Project No. BE99044A 

David and Susan Ovens 
2500 NW 92nd Street 
Seattle, Washington 98117 

CORPORATE OFFICE 
911 Fifth Avenue, Suile 100 
Kirlcland, Washington 98033 
(.425) 827·7701 
FAX (.425) 827·5424 

Subject: Subsurface Exploration and Geotechnical Engineering Report 
Ovens Residence Distress 
2500 NW 92nd Street 
Seattle, Washington 

Dear Mr. and Mrs. Ovens: 

This report presents the results of our subsurface exploration and geotechnical engineering study 
for the distress to your residence at 2500 NW 92nd Street in Seattle, Washington. The purpose 
of this study was to provide subsurface data to be utilized in determining the probable cause of 
foundation distress to your residence, and determining appropriate stabilization or repair measures. 
On April 14, 1999, we were authorized by Mrs. Susan Ovens to proceed with the investigation. 

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

Analysis of subsurface information collected for this investigation, and review of information 
collected by others for residential and road-related landslides projects in the neighborhood, suggest 
that the foundation cracking and settlement at the Ovens residence has occurred due to settlement 
of the thick fill placed to grade the site. Portions of the footings that were constructed on a cut 
into native soils, or on thin fill, appear undamaged. Subsurface explorations indicate that the fill 
is of low density, suggesting that it was poorly compacted at the time of construction. 

Additional settlement can be reduced by installing an underpinning system to support the footings. 
Adequate vertical bearing capacity for micropiles or pinpiles can be obtained from the dense sandy 
soils encountered at depths of about 18 feet below ground surface. 

INTRODUCTION 

Our study included a review of available literature including a review of geotechnical reports by 
other consultants for residential construction and landslide remediation projects in the vicinity of 
the residence. Our field program consisted of drilling three hollow stem auger borings and one 
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Well-graded grovel 
GW and grovel with sand, ..... 

0 little to no fines 

GP 
Poorl y-groded 
grovel and grovel 
with sand, little to 
no fines 

Silty grovel and 
GM silty grovel with 

sand 

..c: Clayey grovel and 
~ GC clayey grovel with 

sand 

Tenns Describing Relative Density and Consistency 
Density SPf2

) blows/foot 
Coarse- Very Loose O to 4 
Grained Sollis loose 4 to 1 O 

Fine-
Grained Solt., 

Medium Dense 10 to 30 
Dense 30 to 50 
Very Dense >50 

Consistency 
Very Soft 
Soft 

SPf2
) blows/foot 

Medium Stiff 
Stiff 
Very Stiff 
Hord 

0 to 2 
2 to 4 
4 to 8 
8 to 15 
15 to 30 
>.30 

Component Definitions 

Test Symbols 
G Groin Size 
M = Moisture Content 
A = Atterberg Limits 
C = Chemical 
DD = Dry Density 
K = Permeability 

., ••.·•·••.· Well-graded sand 
g: ~ -~ :::::::::: . SW and sand with 

Descriptive Term Size Range and Sieve Number 
Larger than 12" Boulders 

Cobbles 
o ·- i.... ••••• ••••• grovel, little to no 
0 Cf) 0 :::::::::: 3" to 12" 
u v c. :·~·:•:•:• fines Grovel 3" to No. 4 (4.75 mm) 

3" to 3/4" 0 \.. .£ .'~: 
Q) , ' , 

Q) ..o ~ • :. SP '- E ~ r..:~ 1 ~ 
0::, :.:::i • · ; 

1:::? z . -~ · 

Poorly-graded sand 
and sand with 
grover, little to no 
fines 

Silty sand and 

Coarse Grovel 
Fine Grovel 

Sand 

3/4" to No. 4 (4.75 mm) 

No. 4 ( 4. 75 mm) to No. 200 (0.075 mm) 
No. 4 (4.75 mm) to No. 10 (2.00 mm) 5 ~ 

11..e ~ oo 
I{) a.. 

., ·.: :: . St.C silty sand with 

Coarse Sand 
Medium Sand 
Fine Sand 

No. 10 (2.00 mm) to No. 40 (0.425 mm) 
No. 40 (0.425 mm) to No. 200 (0.075 mm) ~ ·. ·· .: .· grovel 
Smaller than No. 200 (0.075 mm) 1 

c: i.:: ...,..,,..,.. ____________ _..., Silt and Cloy 

~.2 ..c: C d 1-:--.,---~~~~~--~~~~--------------------1 
~ u i loyey sand on <3> • d p Moisture Content 
o o clayey sand with Estimate ercentage 
lll '- p t b Ory- Absence of moisture, 

t... gravel Component ercen age Y d t d t th t h 
- Weignt us y. ry o e ouc 

Silt, sandy silt, gravelly 
silt. silt with sand or 
grover 

Trace 
Few 
Little 
Some 

<5 Slightly Moist- Perceptable 
5 to 1 O moisture 
15 to 25 Moist- Damp but no visible 
30 to 45 water 

Clay of low to medium 
plasticity, silty cloy, 
sandy or gravelly clay, 
lean clay with sand or 

With Non-primary Coarse-groined 
constuents ~ 15% 

Very Moist- Water visible but 
not free draining 

Fine Content between 5% and 
15% 

Wet- Visible free water, usually 
from below water table 

grov~,r-~~~~~~-,----------------------~----~----------------~----1 
Symbols Organic cloy or silt of 

low to medium Sampler 
plasticity iyp11 

Elastic silt. clayey silt, 2_0 .. OO 
silt with micoceous or Split Spoon 
diotomoceous fine 
sand or silt Sampler 

~Wr-,-----:-------i (SPT) 
Cloy of medium to high 
plasticity, sandy or Bulk 
grove!ly cloy, fat cloy 
with sand or grovel 

Blows/6" or 
portion of 6" 

l Sampler Type 
~ Description 

3.0" OD Split Spoon Sampler 
3.25" OD Split Spoon Ring 
Sampler 

3.0" OD Thin Woll Tube Sampler 
{including Shelby tube) 

Portion Mt recovered 

Cemeril Crout 
S"'rface Seal 

Bentonlte· 
Ssal 

: : Flit er Pock 
·: wftl'i blon k 
:· li.G1Sin9 section 
•. Screened Cosing 
• or H)'Erotip 
·: with Filter Pock 
.', Endcop 

(-')Depth of Groundwater 
~ ATD = At time of drilling 
~ Static water level (dote) 

FlGURE 
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P~Numbl!r 

BE99044A I 
Exoloration Loa 

Explora~o.n N'u1nlltl-r 
68-1 I 

Sheet 
1 of 1 

Project Name Oven~ Residence G(OUOd 5urlaa! .EJevaUon cm t:ll8 
Location ~,fill_tiW 92.rld ~ .. ,Sntlle, & , East Sid~ of !:hlYE._. Datum ~lei 
Driller/Equipment CN Drilling - HSA 3-J/8t ID Partat!l~ A~te[ Date Start/Finish 51:11l'SS:~ll jli:9 
Hammer WeighVDrop 140 lbs, 3Q iD Hole Diameter (ir.) 6" 

Thls ~ Is, oart llf the r~rl prepared by A,ssQcrmecl Earth Sclef)\:ll~ 
~ 

(AES!) or the ru1me.d pmJ@c and sh~a be read togettuir ool~ w!ll'I lhal ,c: 
DI tl - ~f(fi:,rcomplsle mfufpremtfon. Thi9 •l,ll'llmarv. ap~,es on%!:o (he ~ Ill - · O -s:::. 0. a~ lcealicm ol this e)!!Jloratfon and at th«! lime of e:ci;llora ·on. Su eurmee ~j UI Blows/Foot a s E ffl c; condlticms llli'l\! di:ange at this location wlU, !tie p~$Sage cf lime, ~ ~~ !ci !1:1 

.. ,.. 
C T ,3 t..:, fJ) data presented are a $imD11Rcalion of ectuc,I ci:md11icms encauntere § m 

0 OESCRJPTlON 10 20 30 40 

~ 1 _ -:_ FILL 2111!" 
.a...- ... -

Very loose, moist, brown SIL TY SAND; fine sanci, trace fine to medium =-

~ 
. ·=: gravel; slightly mottled with roots and charcoal fragments 

2 -- 3 .. =- 2 -- = 2 
= - 5 

] ~ -3 1 
1 .... 

~ lnterbed of soft, moist, dark brown sandy silt: fine sand. slightly mottled, 1 -- organic and charcoal fragments 

~ 
-- .. 

4 ~ . 2 A 2:: . 1 - == 2 
-~-

- 10 

] = -5 = 2 -:-,.;, 
1 A 

-- OLD TOPSOIL LAYER 1 --~-=- .. 
~ 

---:- Loose, wet to saturated, dark brown SIL TY SAND; fine sand, trace fine to -. 
s -=-- 1 = rcmedl11m ll'ravel. s!roMh,; mottled Yw1!h roe~ :md chlm:oar franmiml.l ""'T 1--._· __ 

rWVAl'li..C'.1J ~H - 1 .. 
........ _~ 

1 --· Loose, saturated, brown SIL TY SAND; fine sand, trace fine lo medium -,.. 15 

~ 
·-.:--. -7 ,-...- nrave! . sli<,hU~ tmlttled. trace omal'liCS !n uooer 1 roo.l - - 4 

Medrum cternie, wel. bWMT 5ANu, r1ne IC meawm sana. 1mce ~It; llf!lnl~ 5 • 
- mottled 10 

- . ' 

~ a - 18 --
- - rust colored, grades dense - 24 ... 

·. 

--i 20 

~ 20 -

~ 9 . 14 
22 ..... 

r-- j\; inch interbed of dense, wet, brown gravelly sand; fine to medium gravel, 
7 24 

:fine l'.o CQ.t!rae~nd some silt 
Bottom ot t,onng at 21.5 feet depth 
Pie~m:eier INrallea' 

• 25 

,_ 30 -
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i ,1--~,....-....a..~---1.~ -,-,.~~===-~~~~~~~~~~~.,...,.,.,..,,,==-=--~~~~~~~~---~ ...... ~.._~--~--~ ..... ~""-~....._~--i 
(b Sampler Type {ST); D No Recol/ftlY UICI u~~1s-
~ v:l 2" OD Split Spoon Sampler C • Cf'lemlcml Prcpertfe~ 
o ~ p • Permea.bility Logged by: AL 
•l§ aJ 3" OD Split Spoon Sampler M • Mai111vre Approved by: OHM 
~ liiitl Grab Sample 5l Wa:rer Lavi,I (Dale) Figure No. A-2 
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Project Numbl9r 
BE99044A I 

Exploration Lo~ 
ExplctaJion Number 

EB-2 I 
Sheet 

1 of 1 
OlliWi Residence .. . Ground Surface Elevation (ft) ~N=/'-'A.__ __ 
2500 NW 92nd St.. SeatUe, WA. J'1'0rlb.eiUi1.QQC.OiCQfHouse Datum --';:'N';-::/A-':=:::-===-

Project Name 
Location 

CN Drmtn1:i- tfSA 3;:Jffl" IQ. Portable Ac;J,ser Date Start/Finish SJ] 1{9a,;5J1J/99 
1.40 lbs. 30 In Hole Diameter (in) -~6~"-------

Driller/Equipment 
Hammer Weight/Drop 

s: Ill !J £ .!!I 
"'- D.E 

! s e !'!;:,,. 
T ~ C) CT.I 

--· --~ ---~ ,. ----· 
~ 1 : _~ - ---= -------... 5 

"- . .:-· -·-.-. -. 
-' -

' --· -'-
"', -'-, • - -·--

~ 2 -~ -·-- -· -·--' --"'"""': ......... 

... to 
...., _ 

..:..---
i-,~::...7' 
-·---....-. 

·~ ..:..:...:... -,j 

3 ------- .:.... 
~-~ - -----:. ·-->- 1 S ·7"" """ - ·-. ....:... ----;_-_-,..;.._ 

~ 
~ ,... 

<II 
,. _? 
~ :"-~-.-~-

F --,. 20 -·-
r---::: 

' ~'- -= -·-~.',- -~.-·- -
~ 

:, __ 
' !l 1-.-=-.---.---.... -
I 

>--

- 25 

- 30 

. 

FILL 

Loose to very loose. moist to wet, brown SIL TY SAND; fine sand, trace fine 
to medium gravel, slightly mottled, scattered organics and charcoal 
fragments 

ADVANCE OUTV!/ASH 

Loose, saturated, brown SIL TY SAND; fine sand, trace fine gravel, slightly 
mottled, scattered organics 

• ;rades dense, wet 

- ;nu:las dark br'ow(I 

Bottom of boring at 24 feet depth 
Groundwater encountered at 11.5 feet depth 
Immediately backfilled with excavated material 

-
,!: 

-

-

-

-

Blows/Foot 

10 20 30 40 

2 

1 , ... 
; 

3 
2 ... 
5 

10 
15 A 

18 

10l'5.5' 
SO+ L 

~ l--~--'--4---..1-~ ...... ----.--~~--------~~~--, ....... ...,.,..=-------------------'--....a..---'-~-'--~-'--~-'--~"'"-----~-, 
~1· Samplerl)'ll8 (ST); D No Ret:oveiy uo io,ii,.; 

~ 2" OD Split Spoon Sampler C • ChamfCGI ProperUes. 
P - Pe~mea,~ifily 

Iii [IJ 3" OD Split Spoon Sampler M • McTsture. 
ii'j 1ioiJ G b s 1 51. Water level {Date) 
:ll ~ ra amp e Y Wa~ r l evel ni time ot drilITmr (ATOI 
~'---~----~~------------~~~~------~~ ......... ~. ~~!!,;,,,!R.1,;;.:..:::U::.wa~.::11..il.lWia&..i..:.:.:.: .... --~ ~ ----~--~--------~""'"' 

Logged by: AL 
Approved by: OHM 

Figure No. A-3 



AEIIASSOCIATED r EARTH 
·SCIENCES. INC 

Project Number 
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Exoloration Loa 
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Sheet 
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Project Name Ovaos Residence 
Location 2500 NW 92ng, St.. some. WA. Wes:t Sid.El gf l:t~=ii 

Ground Surface Elevation (ft} ~N=/A~---

Driller/Equipment CN DdUfng • HSA 3:::3/8" ID Portable Mer 
Hammer Weight/Drop _1_,_4-'-'0"'-'-'lb=s=-----=3""0,_i,,_n'------ -------------

Datum _ _,N~/~A..,..,.,,,.,,,....,,,.,.,,..,...,,.,,..-
Date Start/Finish 5/11/99-5/11/99 
Hole Diameter (in) __ 6 ... " ______ _ 

This lo1 is &,art of the ~po~ref),Brnd by C:sooialed Earth Sdence !I 

II (AESI) or e named praje and sflould e read. to er onfy With ffl.>I C: !! ¢: Ul u- 0 -o repoi;t for COl"flplete inten:,retiltlon. This sum~a,y o onJt to lh-e <I.I 41 .C.c .ci }. Blows/Foot .S! .r::. a.. Q. E location of this exploration and at the llrnl!I o . OJI n. Piu 11u rface a. s E conditions may change at U,ls l~tlon wiUi the passage o ffrna ~11 
(Ila ... 

41 !!! >, ~E o<D Q) 

C T (II (!) Cl) data presentea are a slmplllicalion of actual conditions ei\CXJunter m .r::. 
(/) 0 0 

DESCRIPTION u 
10 20 30 40 

ADVANCE OUTWASH 

I • • Medium dense, moist, brown SAND; fine sand, trace silt, mottled stringers - . 
' • "• 

~ 1 
11 • I 

3 ,, 
5 .... 

1,· •• 
9 •,. 

- 5 

~ 
:: I .. -2 7 

11 ... 
•, 13 1, 4• 

~ 3 ·. 14 . - grades dense 17 ... 
. -

20 '• . 
- 10 

~ 
... -4 .... ~ 11 50+ t. .... _.. 21 

35 
Bottom of boring at 11.5 feet depth 
No groundwater encountered 
Immediately backfilled with excavated materials 

15 -

- 20 -

i- 25 -

- 30 -

,.... 35 

~ 

1 
S1-__ .......... ___ ......_-=----=,-------- --......... ~==,--------------.................. ___.-----___......_ ......... --...._ .......... --~ 
16 1 Sampler Type (ST): O No Recovery Lab tests: 
;
0

• l?.I C • Chemical Properties 
~ 2w OD Split Spoon Sampler p _ Penneability Logged by: Al 

g [I] 3w OD Split Spoon Sampler M - Moisture Approved by: OHM 
ii ~ Grab Sample ¥'.. Water Level (Date) Figure No. A-4 
~""""----~ --------~~~~--~ .....:;Y........::W~a~t=er~L~•~v~et~a~t~ti~m.e~o~f 9d~ril~lin_10~.,_A....:;TID_)~ ---~~- ~~~~~~---
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LOG OF HAND AUGER BORING NO. HB-1 
Location: Assumed Datum: 

ii This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project &nd 

"' should be read together only with that report for complete interpretatiol'). This summary applies only to the = = !:g location of this exploration at the time of exploration. Subsurface conditions may change at this location ..I 

E ii with the passage of time. The data presented are a simplification of actual conditions encountered. 
G. j 

Cl. I; 
ii' I!! ... 

Q <!l en Description 
--- FILL. 1------- Very soft, wet to saturated, brown SANDY SILT; fine sand, trace fine to medium gravel; scattered 1----

l -~_-_-:. --- roots and concrete fragments ~-------~---2 -~_-=:-_ 
- --1-,-----~ 

3 · -~-:-=-------1-----

4 -
FIU - -- Loose, saturated, dark gray SIL TY SAND; fine sand, trace angular fine to medium gravel --.~ 

s- -:s-: --· .. ..,._._:..._ 
_:....._:. 

6 - --·.-·r""': 
i,.;...~-:...; ·-·--1-=- :._·.....,.. 

1 ---
BOH at 7 feet depth 
Groundwater encountered at 3.5 feet depth at time of drilling 
Immediately bac~filled with excavated soils 

' 

Project No. 

Ovens Residence 
~ Water Level 

2500 NW 92nd St., Seattle, WA 

Date: 5111199 
Logged By: AL 

BE99044A 

Figure No. 

A·5 
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$HB-1 

-$-EB-1 

H=2" 
V=1" 

I 
Appro~imote Sc;ole in feet 
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Exploration Boring 
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- - - - .. - - Cross Section Location 
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