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Motivation

= The seismic piezocone penetration test
(SCPTu) utilized at SRS because it
provides rapid and thorough site
characterization.

= Evaluation of non-linear soil behavior...
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Cone Truck

Seismic Cone Penetration Test (SCPT)
ASTM D 5778 and ASTM STP 1213

Electronic Penetrometer

and vertically- ™ horizontal geophone
propagating A
inclinometer

T fe = sleeve friction resistance

!

—» U; = porewater pressure

Penetrometer Readings NS
taken every 1 or 2 seconds “Ye. Mt 9 =total cone tip resistance

Figure 2. Standard setup for seismic piezocone testing
Mayne & McGillivray, 2000
October 25-26, 2011 DOE NPH Conference




Introduction

Frequent-Interval vs Standard-
Interval Seismic CPTu
s [nterval is distance between subjacent
receiver depins
m |tis the distance D over wnich tn
wave velocity is measured
, 1 meter for traditional SCPTu
, 0.2 meter for Frequent-Interval
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Pseudo/True-interval Frequent-interval
End-to-end measurements overlapping measurements

Source Source

o T

m .
Recelvers

1-m

Receivers

(a) (b)

Figure 3.3 Schematic of (a) traditional interval-measurements made end-to-end and (b)
frequent-interval witn overlapping measurements




Comparison

Frequent-Interval vs Standard-
Interval Seismic CPTu

a [rue Interval vs Pseudo Interval

m [raditional SCPT is Pseudo Interval

s Frequeni-interval SCPT Is True Interval
s Cross-over vs Cross-Correlation
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Comparison

Frequent-Interval vs Standard-

Interval Seismic CPTu

s [raditional SCPT is Pseudo Interval
¢ Every 1-meter rod addition

¢ A s not between two pnhone locations; it
Is frorn where pnones are now to where
they were before

® )lrrerer con dlrlon_)—less accuraie
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Comparison

Frequent-Interval vs Standard-
Interval Seismic CPTu
s Frequent-interval SCPTu is True Interval
¢ 3 seis of geophones in probe
¢ Als beiween three r)rurle loc .!TIOHJ itis
frorn one set of phones o next set of
phones — accurate!
s Overlapping True-interval rmeasurerm
ition is signal processing
it cormnpares waves for
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s Cross-corr eJ
technique tn
sirilarity

s Finer shear wave velocity profile
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The McGillivray Frequent-lInterval Seismic Probe

URIBIES

Biaxial true-interval seismic probe with pairs of horizontal orthogonal
geophones at three set elevations
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4.45cm
I (1.75in)

-
14.28 cm 16.51 cm

— &

Cable grip .
Threaded rod andicesl 18-pin LEMO

(1/4-20)
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Tip Resistance Shear Wave Velocity
V, (m/s)
0 100 200 300 400 500

True-Interval
Probe

Figure 10. Comparison of frequent-interval Vs data with
s e standard 1-m interval data from 5 SCPTu soundings at the Ford
Sl s AU Desien Center site, Tlinois.




Depth (meters)

Downhole Shear Wave Velocity SDMT19
Vs (m/s)

- Pseudo
Interval

—8—True
interval

Mayne & McGillivray, 2004 . . , . -
Figure 5. Comparison of true- and psendo-interval Vs,
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Shear Wave Veleocity, V. (m/s)
200 250

= Poaydo nterval
w3y - - - -'---- (canventional SCPT)

"7y - - L . d =i True [nterval
Downhola

2y ' —— gtand FR (H&M'95)
By

14

153 -4 — -
I I o

16

Figure 7. Frequent true-interval. coarse pseudo-interval. and

empirically-estimated V; at location 14.
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SRS Field Trial of Frequent
Interval Probe

Previously only tested to 30 meters

Our project needed 50 reters

Locaied acjacent to standard SCPTu

CPT pusr advanced first

Frequeni-lnterval Seismic
C

Orthogonal seismic
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HAMMER BOX

POWER
SWITCH

BANANA .
([ s
TERMINALS

CONTROL UNIT
UMBILICAL

- 'b‘

Figure 8. Comumercial autoseis unit with control box.






Shear Wave Velocity (ft/s)
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[SCPTu C-24F - Conventional SCPTu|
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Frequent-Interval Vs Profile
Sounding - 24F
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Shear Wave Velocity (ft/s)

800 1000 1200 1400 1600 1800 2000

Note: blank regions are
where no shear wave signal
was received.
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Conclusions

s

N Freq ent-Interval vs Standard-Interval
) lic CPTu

v Pus'r es of 50rn possible

. Detailed Vs profile with dept

th
uen zlmar /al rmeasu es lower

it better than conventional
ting low velocity soft zone
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cOILLIVRAY, PHD
] TEETING & ANALYSES

Date:
Test Name: C-23

Ga2011

Test Site:  Sawvannah River Site
Location: Jackson SC

FRRSUENT-INTERVAL SCIFTy
Test Type: Downhole Seismic
Device: True-int Biaxial Cone

Latitude: Clhient: SR5SMS Operators: Alec McGillivray
Longitude: Contact: Bruce Mothdurft Robert Biehle (Fugro)
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Average q; (tsf)

Average R; (%) Average u, (tsf)

\Summary of CPTu & SCPTu Data GWSB#2 |
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Figure 7. Facies 2 in the Utley “limestone unit”. Dominantly Uc (=

“‘pUtley” = glauconite-rich; highly weathered facies) with suspended

blocks of Ubwx and Ub. Ubwx = variably weathered, light gray to

yellow, highly calcareous Utley limestone, with weathering intensity

increasing relative to fossil content and apparent porosity. Ub =

ledge-forming, light gray to white, richly calcareous, abundantly

fss_iliferous wackestone to packstone of the Utley “limestone unit”. 26




|Note: Grid is 10 ft x 10 ft|
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IFrequent-Interval Seismic CPTu Study Area|
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Log10 RCPTu-71
istivity tress i Ire
Gamma RES(16N) RES(64N) Rf;'.m, SPT Ra ( CPT-52  Soft  cpr52 CPT-52Tip
B N-Value SBT,  Zone Tip 20<qt<25

Stratigraphic
Member

8 s 8 one
88 8 8 & § (Raw)  Recovery Soil Description o Criteria q5cqte2p (TS
Lol v o Lo Dbl ool o [LLLLEE

Met  (1sf)

Hand Augerad 1t six feet o clear possible obstructions
15<qt<20 20<qt<25

trace mica, I tan to sl or tan brn; smal white pariices
it iroce of mica, v small blk mineral

same a5 S5-26, only clayier: sity very fine sandy clay
orange tan fine to medium sand (beach sand)

|1 o g oy !

Comparison of Borehole B-2B Logging & CPT C-52 Data
Glass Waste Storage Bldg #3, Savannah River Site Gt E e
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Comparison of Borehole Logging to CPT and Frequent-Interval SCPT Data
Glass Waste Storage Bldg #3, Savannah River Site
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