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DESIGN MEMO

fes-
To: Jeff Howard, Jim Lutz Date: Ja#12, 1996
Fr: Robert Pride Proj. No. 95-169.

Re: Arlington WWTP

This design memorandum summarizes the results of the field exploration program conducted
at the site of the proposed wastewater treatment plant additions in Arlington, and provides
geotechnical recommendations for design of structure foundations. Exploratory drilling was
performed on February 7th, and included the drilling of five test borings to depths ranging
from 8 to 24 feet. Standard penctration drive samples were obtained at roughly five foot
intervals, and groundwater measurements were made at the time of drilling. Subsurface
conditions were continuously rccorded by our field geologist, and summary logs of cach test
boring are attached to this design memo. Refer to Drawing No. 1 for the approximate
location of the test borings.

Subsurface conditions consisted of dense deposits of Older Alluvium overlain by a variable
thickness of fill material. A majority of the alluvial soils consist of silty sand and gravel
containing cobbles and boulders. Refusal on large rock was encountered during the drilling
of B-1, although the remaining borings were completed to their planned depths. Gravel and
cobbles contributed to the generally high blow counts measured in the borings, but overall the
alluvial soils were classified as dense to very dense.

Intermediate layers of finer—grained deposits of sandy silt were encountered in B-3 and B—5
at depths of 21 and 15 feet. SPT blow counts indicate that these soils are stiff, but they do not
appear to represent continuous lenses or layers throughout the site. Groundwater exists below
a depth of about 8 to 10 feet within the granular alluvial soils at elevations ranging from 60 to
66 feet. This water is probably not a perched water table, but appears to be recharged from
higher elevations to the south and east. A relatively steep groundwater gradient extends from
the wastewater treatment site to the river located approximately % mile to the north.

Recommendations

From a foundation bearing viewpoint, the existing Older Alluvium is considered excellent for
support of shallow or deep structures. Existing fill soils should not be utilized for foundation
or slab support, unless they are removed and replaced as controlled compacted fill. Deeper
structures (in excess of 6 feet deep) must be designed for the hydrostatic uplift forces, and the
higher lateral earth pressures caused by elevated groundwater levels. Consideration should be
given to installing a subdrain system around affected structures to minimize the effects of
groundwater, and to provide a gravity (or pumped) drainage system for structure protection.
If these deeper structures are designed for permanent uplift conditions, a warning system _
must be installed to alert plant operators prior to the onset of cleaning operations.

Robert M. Pride, Inc.
10428 NE 52" Street  Kirkland, WA 98033
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Geotechnical recommendations for structure design are based on the results of field testing
and visual classification of the soil samples retrieved from the test borings. The subsoils are
competent for foundation support with only minor post-construction settlements anticipated.
The granular nature of the alluvial soils will require that the contractor use conservative
temporary slopes during construction of the below-grade structures. Dewatering will be
required for the duration of the open excavations to prevent failure of the excavated slopes,
and to minimize disturbance of the foundation soils. Soils excavated below the water table
will have to be dried out prior to reusing as compacted backfill. All excavated soils may be
used as backfill providing the oversize rock (+ 6 inch) is removed. All backfill should be
compacted to at least 90% of the maximum density based on the ASTM D1557 test method.
Recommendations for foundation design are presented below:

4000 psf (footings at least 2 feet deep

% inch ‘

55 pef (braced walls — above water table)

90 pcf (braced walls — below water table)
Note: triangular pressures should be converted
to rectangular or trapezoidal pressures.

® Seismic design . Use 13 increase for temporary seismic loading
* Backfill properties = Compacted density 125 pcf above water, 65 pcf
below water table

* Allowable bearing value
¢ Estimated total settlement
Lateral earth pressures

A final review should be performed on the design drawings and specifications to confirm that
the above recommendations have been interpreted appropriately, and that existing site
conditions have been considered in developing the construction documents. Please call if
there are any questions.

Robert M. Pride, P.E., G. E.

rmp: earthar]
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. FROM : YONEMITSU GEOLOGICIAL PHONE NO. : 286 85@ 68535 Feb. B9 1996 @9:@9AM P2

LOG OF BORING NO. B-1 Shect 1 of 1
Datc drilled _2/1]96 . Sampler / Driving Weight _140%b 30" Drop Elcvation (ff) — 73
This Jog ix bnggﬁ el |.x +
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TF. Fill
. 1] 2-inchlayer of base course gravel
4 1:[]:| SILTY SAND WITH GRAVEL; dark brown, fine to
1 - -] 3| ]| medium, trace organics; medium densc, moist
4
} L 5 [T Older Alluvium Deposits
5 (T SILTY SAND WITH GRAVEL; grag-brown, finc to =
_ Tat| medium, trace cobbles up to 8° diameter, scattered
:: boulders estimated by drill action 1-foot diameter; dense,
] o, | moist
1 65l 73/ = Cobbles and Boulders; boulders estimated to be 2-foot
i ¢ diameter /_
10+ Drilled to refusal to a depth of 7.5 fect. Boring was g -
restarted two other locations and drilled to refucal. }é\
T Bottom of boring at depth 80 feet; completed and \f
. backfilled with bentonite chips on 2/7/96. No p\
4 6o groumdwater encountered during drilling. l .
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LOG OF BORING NO. B-2

Sampler / Driving Weight _1401h 30" Drop

Sheet 1 of 1

Blevation (fi) 10

Graphic
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DESCRIPTION

p
Moisture

Dry denslty

Observation
Hell
Content, ¥
Other tests

65-

551

457

Fill

{:4-] srLTY SAND WITH GRAVEL; brown, finc to medium,
finc(oooarscgmvcl.nmccmots;modiumdmse,moist

L \ (sampled on large gravel)

Older Alluvium Deposits
GRAVELLY SAND; gray-brown, finc to coarse sand and
gravel, trace silt, scattered cobbles to 6’diameter; medium
dense, moist

trace silt, scattered cobbles 10 10” diameter; deusc to very

| dense, wet

(sampled on large gravel)

I i uoukibuiy’ ethal ARSIy i

’ SANDY GRAVEL; gray, finc to coarsc sand and gravel,

vd

Botom of boring at depth of 14 fcet; completed and
backfilled with beatonite chips oa 2/7/96. Groundwater
encountered during drilling operations at 10 fect.

Addington Wastewater Treatment Facility
Arlington, Washington
For Earth Tech

Praject Ko.

5014112,001
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LOG OF BORING NO. B-3
Samp‘cr/DﬁVinngghl _140130" Drop

Q3 "
mg)dmm ecz:{dyshoumbe .g "_:E ft E
t _g_ § :\3 ’9'—0 with mummdmpldcw bqtri‘ng u:‘“ : ddﬂﬂ‘%&?ﬂﬂ E = gt g‘é :
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o v ] Sl La simplification of actual co! * n 2 E £
glu|“|=|® DESCRIPTION 8 |5 |79| &
75 Fil .
. SANDY SILT; gray-brown, ﬁne: very thinly laminated
A with silt and silty sand; firm, moist
’ | ; : Older Allgvium Deposits
. 3 SANDY GRAVEL; gray,ﬁnctocoarsc,tmccsﬂt,
54 701 scattered cobbles to 6* diameter; very dense, moist _
i I 12
i 50/
v () : o
=10 657 S5 Large cobble 10°diameter
- it Becomeswet —
A w_"';. "SANDY GRAVEL; gray, finc 10 coarse sand and gravel,
i 1 16 [ trace silt; very deusc, wet
| 85=
i 30 [ == i
15 607 B
] b2t
i [ u = heaving sand. (1-foot)
so/ [T
n 4 :.f': i
i ! 7
1 "SANDY SILT; gray, ﬁne,vcrydnnlylammatedw:thuh
. and silty sand, scattered organic fragmeats; very stiff,
. 5 1] wet R
12 . . E
i 112 Bottom of boring at depth 24 feet; completed and
5 507 backfilled with bentonite chips on 2/7/96. Groundwater -1
i encountered during drilling operations at depth 10 feet.
Pro;: ect No.
Arlinpton Wastewater Treatment Facflity
Arlington, Washington 5014{;.1001
For Earth Tech
. - Figure Mo,
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2406 Samgpler / Driving Weight

LOG OF BORING NO. B-4

_1401h 30" Drop

Sheet 1 of 1

Elevation (f) 72

Samples
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Observafion
Hel |
Dry density
pcf
fMolsture
Content, %
Other tests

Fill

Ny ! SILTY SAND; gray-brown, fine to medinm, trace
J:| ]| organics and roots; medium dease,very moist -

Older Alluvium Deposits

GRAVELLY SAND); gray-brown, fine to coarse sand and
gravel, trace silt; very dense, wet

-J 55_

— 45-

50/[ | Bottom of boring ar depth 13.3; complcicd and backGlicd
4" with beatonite chips oa 2/7/96. Groundwater encountered
15 during drilling operations at depth 7.5 feet,
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I LOG OF BORING NO. B-5 Shect 1 of 1
Date drilled )96 Sampler / Driving Weight ~ -1401h 30" Drop Elevation (ft) 75
report ¥ Geological S |2 | » 2
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ol @l @ |2|g simplification of actual conditions cacountered. g 2 |2 8| £
- Al @ DESCRIPTION 8 |a a
95 T Rl
. T1{-| SILTY SAND; dark brown; fine to medium, little
& 4 1:[]:| orsanics; looss, wet
B 2 . S ER o
L |2 1
i 3 HHE
- 51 ™ Oider Allrvium Deposis
i I \CLAYEY SILT; gray, fing; fiem, wet _____ ___________. ]
- SAND; gray, fine to medium, trace silt, trace fine gravel;
; ] [ 2 medium dense, wet v
- z 3 .
= 14 becomeswet ]
10 65 'GRAVELLY SAND; gray, finc to coarsc sand and gravel, =
- i trace silt; very dense, wet
. | 8 |:
i _ i 10 |:
151 60 SANDY SILT; gray, fine, vecy thinly laminated with |
‘ N .clayey silt, silt, and s:lty sand, scattered wood fragmeants;
| |
i 1 8 || :
| | 8
8 Bottom of boring at depth 19 feet; completed and
- 204 557 baclfilled with bentonite chips on 2/7/96. Groundwater -
4 encountered during drlling operations at 9 fect.
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