MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

APPENDIX A: INDIVIDUAL SITE AND BOREHOLE LOCATIONS

Asnoted in Table Al: Lowland Boring IDs CHUMR-1, CHUMR-2 and CHUMR-3 (Table A.1)
refer to Test Site #3 (Figures 2.6 and 5.2); Upland Boring IDs CHUMR-1, CHUMR-2 and
CHUMR-3 refer to Test Site #15 (Figures 2.6 and A.1); Boring ID BHUMR-1 refersto Test Site
#19 (Figures 2.6 and A.2); Boring ID BHUMR-2 refers to Test Site #25 (Figures 2.6 and A.3);
Boring ID BHUMR-5 refersto Test Site #31 (Figures 2.6 and 5.11); Boring ID BHUMR-6 refers
to Test Site #25 (Figures 2.6 and A.3); Boring ID BHUMR-5 refersto Test Site #10 (Figures 2.6

Subsurface Exploration & Sampling Requirements

and 5.9).
Boring ID Site ID Struct. ID
Upland Locations
BHUMR-1 19 A37230
BHUMR-2 25 none
CHUMR-1 15 A2572W
CHUMR-2 15 A2572W
CHUMR-3 15 A2572W
Lowland Locations
BHUMR-5 31 A2201U
BHUMR-6 10 A32440
CHUMR-1 3 A3683U
CHUMR-2 3 A3683U
CHUMR-3 3 A3683U

SPT and tube sampling to 100" max (see above)

SPT and tube sampling to 100 max (see above)

SPT and tube sampling for CH test, 150’ max (see above)
Hole for Crosshole test — 150" cased with 3”- PV C pipe
Hole for Crosshole test — 150" cased with 3”- PV C pipe

SPT and tube sampling to 100" max (see above)

SPT and tube sampling to 100° max (see above)

SPT and tube sampling for CH test, 150’ max (see above)
Holefor Crosshole test — 150" cased with 3”- PV C pipe
Holefor Crosshole test — 150" cased with 3”- PV C pipe

Table Al: Drilling and borehole detailed plan (site, structure and sampling).

Figure A.1: Soil
samples with Upland
Boring IDs CHUMR-
1, CHUMR-2 and
CHUMR-3 were
extracted from the
borehole at Test Site
#15 (Figure 2.6).
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Figure A.2: Soil
samples with Boring
ID BHUMR-1 were
extracted from the
borehole at Test Site
#19 (Figure 2.6).

Figure A.3: Soil
samples with Boring
ID BHUMR-2 were
extracted from the
borehole at Test Site
#25 (Figure 2.6).
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APPENDIX B: GEOTECHNICAL BOREHOLE LOGS

BORING LOG No: _ BHUMR-1

BLOWS q, M1 2 3 4 5
DEPTH ON N | q, | w,|LL | PI DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
i ] Sandy, gravelly light brown lean clay
- 5
10-14-13 | 27 15 [ ] &
i Dark reddish brown gravelly clay
| '\\
- 10 4 ii
i g 6-18-35 | 53 14 | 32 | 15 : oH—H B
b -] Motlled gravelly clayey sand wipartings of
B 1 dark grey clay )
.- kY u/
15 - —
10-10-13 | 23 27 | 36 | 19 [ B o
I -] Dark red gravelly clayey sand fol
[ 20 -
27 e
i ] Clayey red med. sand w/ red clay partings i {
A 678 |15 25 to brown clayey fine sand @ L 4
I gravel at 23.5 wd
" 25 4
6-11-13 | 24 22 iﬁ
Clayey red med. sand w/ partings of tan
- clay and gravel
I heavy gravel at 28.6'- 29.5 /
| 30 £
§ i ;
& Red clayey sand /
sF 14| 348 | 10 17 | 51 | 33 ¢ a
g. ]
alk ]
sl 354 ™.
=1 E 238 | 11 50 R .
2 ;
g B ] rd
‘é .
.é ? Fa
o STARTED COl
§| DATE HOLE 51904 | 5-19-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
2' ELEVATION GROUND WATER &1 GEOTECHNICAL ENGINEERING
E Y
§| LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER SgeASAS NS E00 StalgRILLING EQUIPMENT Poplar Bluff
4 2 o+
Bl Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 1 oF 2 sueers | BHUMR-1

Figure B.1: Geotechnical borehole log for Boring ID BHUMR-1 (Appendix A).
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BORING LOG No: _BHUMR-1_
BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
23 Q ~
1] 9-33-11 | 44 22 | 29 Red clayey sand (continued) »—L—« B
45 : n—
Brown sandy silt with very fine grey/tan \
B g 43-29/5" 37 | NP sand and silt partings / ] ==
i 1 Light grey silty fine sand with gravel
Y
50 4
- 1kl 6-11-48 | 58 53 | 42 I 1 o4
] =71 Brown sand and sandy clayey gravel g
s 4 '~ gravels and cobbles at 52' - 55 A
55 —
3 1k| 21-43-29 | 72 14 L] ==
) Light grey silty med. sand w/ gravel i
- 4 | gravel at 59.8'
60 —7oa 5 3 _ . - -
| = ! Light grey silty sand w/ gravel -
1 \(weathered bedrock) /
Core - Sandy Dolomite
65 4
70
3 END OF BORING @ 70.2 FT.
g
5
o
5
2
o
=
=1
&
2
2 _
Yl DATE HOLE STARTED COMPLETED
<] 5-19-04 5-19-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
| LocaTiON Poplar Bluff Project - Boreholes
E Bridge A 3723 N 0.0 E0.0 Sta0 Poplar Bluff
=| NAME OF DRILLER DRILLING EQUIPMENT - -
Bl Wehmeir Failing 1500 Butler County, Missouri
o w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. R|o3.929 BORING No.
o L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
] B BT AT — 5 puasTigTY hoEx W% AWilding 2 oF 2 sueers| BHUMR-1

Figure B.2: Geotechnical borehole log for Boring ID BHUMR-1 (Appendix A).

120



MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

BORING LOG No: _BHUMR-2

BLOWS wm1 2 3 4 5
DEPTH ON N | g, | wy | LL DESCRIPTION we
m FT| SAMPLER N®0 20 30 40 50
- 1 Gravelly light brown lean clay
- s 1
i 10-17-24 | 41 12 Reddish brown sand w/ lean clay o b
- 10 -
14[ 1041517 | 32 12 | 24 o—— @
i 1 Reddish brown to orange sand w/ lean ! i
] 4 clay i
i 1 Mottled orange sand w/ little lean clay i
44| 12-15-16 | 31 17 L] ®
" 20 4 i/
ZN 4612 | 18 35 g
) Mottled orange clayey sand 1
2 Gravel !
i 24 rattling at 25.5' .
| )| 121518 | 33 17 | 32 o —|»
] Mottled orange clayey sand w/ gravel H Y
[ 30 - ! \
5| 17-20-21 | 41 ®
2F | -~
3 _M 9-12-15 | 27 2 o
% i ] 1 Grey and red gravelly clay w/ trace sand A | .
3 / B
al 1 f Y
HIES /
= M 14-16-24 | 40 14 | 35 L ]
§ ] Dark reddish sand with clay and gravel "-= ]
"_z" B ] "». /
g \
u STARTED COMPLETED
g| DATE HOLE 5-18-04 5-18-04 UNIVERSITY OF MISSOURI-ROLLA
k£ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
f ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
£
5[ LocATiON Poplar Bluff Project - Boreholes
; Route US 60/67 Outer Road N 0.0 E 0.0 Sta0 Poplar Bluff
NAME OF DRILLER DRILLING EQUIPMENT N .
g Wehmeir Failing 1500 Butler County, Missouri
8 w, | WATER CONTENT IN PERCENT q, ) PENETROMETER AppRO\‘rED JOB No. BOR'NG NO.
& [eowsrrows. T L[ LIGUID LIMIT IN% RI03-029
| R T T — BT PTGy WEEX N AWilding 1 oF 3 sueers| BHUMR-2

Figure B.3: Geotechnical borehole log for Boring ID BHUMR-2 (Appendix A).
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BORING LOG No: _BHUMR-2

BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
| M 10-14-13 | 27 19 Dark brown to reddish brown gravelly clay J @
. { Gravelly layer
45 i . \ ,
it eSand with Clay and Gravel -
[ X 182421 45 25 KRR . ®
I ] - Medium brown sand with clay and gravel :
50
- E 11-20-27 | 47 17 ° ®
55 Sandy cla ravel and red sandy cla E"
L )] 132332 | 55 31 y clayey g dy clay 3 ®
B 1 Gravel at 57' - 58.5'
60 -
B x| 15-16-19 | 35 25 e &
1 1 Light brown gravelly clay ‘ b
L ] / N
65 - :
Slightly silty fine to medium light tan sand /
| 70 7313 g >>
3 ] _
g White fine sandstone ]
- i
o |
<} i
3 ] |
sl 75 i
=i 23-3240 | 72 12 -] L] >>@
g_ ) 1 Slightly silty fine to medium light tan sand 1'-.
e ] 1 wi gravel !
1
2 STARTED [56]
| DATE HOLE |
<] 5-18-04 5-18-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
| LocaTiON Poplar Bluff Project - Boreholes
E Route US 60/67 Outer Road N 0.0 E 0.0 Sta0 Poplar Bluff
Z| NAME OF DRILLER DRILLING EQUIPMENT - .
Bl Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 2 oF 3 sueers| BHUMR-2

Figure B.4: Geotechnical borehole log for Boring ID BHUMR-2 (Appendix A).

122



MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

BORING LOG No: _BHUMR-2

BLOWS q, M1 2 3 4 5
DEPTH ON N | q, | w, | LL DESCRIPTION we
m Fr| SAMPLER N®I10 20 30 40 50
- 78/10" 19 L >>@
L ] -] Brown silty fine to medium sand w/ gravel 3
| 85
25-22-28 | 50 25 L] @®
L -] Mottled silty fine to medium sand w/ '
] 1 gravel |
| 90 - ! /
E 40-19-20 | 39 28 o &
L 95 7
20-21-29 | 50 17 ‘ ®
- -] Mottled silty fine to medium, sand w/
. 1 gravel i
100 Mottled silty fine to medium sand w/ I F
272320 | 43 18 | 28 4 gravel and trace red clay ®
END OF BORING @ T01.5FT.
g
g
5
o
5
2
o
=
=1
&
3
2 _
Yl DATE HOLE STARTED COMPLETED
<] 5-18-04 5-18-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
| LocaTiON Poplar Bluff Project - Boreholes
E Route US 60/67 Outer Road N 0.0 E 0.0 Sta0 Poplar Bluff
=| NAME OF DRILLER DRILLING EQUIPMENT - -
Bl Wehmeir Failing 1500 Butler County, Missouri
o w, | WATER CONTENT N PERCENT a, | { ) PENETROMETER APPROVED JOB No. R|03.929 BORING No.
o L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
] B BT AT — 5 puasTigTY hoEx W% AWilding 3 oF 3 sweers| BHUMR-2

Figure B.5: Geotechnical borehole log for Boring ID BHUMR-2 (Appendix A).
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BORING LOG No: _ BHUMR-5

BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®I0 20 30 40 50
i ] Brown/Tan stiff Clayey Sand
- 5
| 1K 223 5 27 | 25 | 8 ® Hm»
10
2-2-3 5 26 @ ]
] Redish Brown Silty Fine Sand at top to .
i ] Tan Fine Sand at bottom i I
" 15 : . . | {
] 1 Redish Brown Fine Sand with some ' !
| 4 pieces of Wood H {
1 Tan Fine Sand - estimated seasonal : i
| ha 3-4-3 7 22 +watertable ® .
] ] Gray Fine Sand .
= Gy Fi - Smmy
503 5 25 1 Gray Fine Sand - a few med. Grains ® '
" 25 : - :
*.1 Light Gray clean Fine Sand - some Wood H
1 Med. to Dark Gray Fairly clean Fine Sand
| E 1-3-7 10 32 4 with some Organic (lignite) <E |®
| 30 469 15 20 1 Light to Med. Gray, Med. to Fine @ ¢
{3 - 4 Rounded Quartz Sand with thin layer of :
& ] dark Gray Fine Sand !
| - 1 with organics near top
5
5
é L ]
g 35 24 % Med. to fine clean light gray sand with a >
2k i+4 couple pieces of 3/4" gravel
of I 225 |7 18 & o
& 1 Light to med. gray med. to fine sand - |
3} 1 some non - quartz med. grains %
g DATE HOLE STARTED col
<] 5-25-04 5-25-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
& LocATIoN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER S ASS HAs EO0 smlgRlLLING EQUIPMENT Poplar Bluff
= & -
Bl Wehmeir Failing 1500 Butler County, Missouri
o w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
] B BT AT — 5 puasTigTY hoEx W% AWilding 1 or 3 sueers| BHUMR-5

Figure B6: Geotechnical borehole log for Boring ID BHUMR-S (Appendix A).
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BORING LOG No: _ BHUMR-5

BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
I 11-12-14 | 26 21 e ba
] » /
| E :.1 Light gray med. to fine clean sand few !
] 1 pieces of gravel or lignite
45 -
| ) /
L A 345 9 17 Light gray med. to fine clean sand
50 >
L 1x| 7-10-16 | 26 18 e =2
| ] of Light gray med. to fine clean sand - some ~
] 4 small lignite particles
™
L : .y
i 557 24 Light to med. gray med. to fine clean sand .
& - some small lignite ]
1 Light gray med. to fine clean sand with
B JA 7-24-47 | T 21 { some small lignite » >>®
60
B ] 20-35- 20 [ ] =P
] 315 Light to med. gray med. to fine clean sand
65 - —
L +.% Light to med. gray med. to fine sand
<+ some gravel with sticky mud coating and
] ‘\some lignite pieces / -
3 ] 3-5-8 13 20 %9
Light to med. gray med. to fine sand with
i clay ball
70 ~
§' 1k| 10-12-18 | 30 20 ® @
g Light to med. gray med. to fine clean sand
& N
Q 1
<t 4
g ] \
=13 - + Med. gray fine sand ] |
2 i+44 one gravel reddish brown i 4
g- )\ 81820 | 38 24 4 Mixed layers fine and med. gray med. . ®
z 1 and fine sand { i
3 |
2| DATE HOLE STARTED col
g 5-25-04 5-25-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
& LocATIoN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER S ASS HAs EO0 StalgRlLLING EQUIPMENT Poplar Bluff
= & -
g Wehmeir Failing 1500 Butler County, Missouri
T, WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB Mo, BORING No
B[ [eowsrroms P T LL_| LIGUID LIMIT N % *___RI03-029 .
] B BT AT — 5 puasTigTY hoEx W% AWilding 2 oF 3 sueers| BHUMR-5

Figure B.7: Geotechnical borehole log for Boring ID BHUMR-5 (Appendix A).

125
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BORING LOG No: _BHUMR-5
BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
i 7-15-19 | 34 21 » ®
i ] : Mixed layers light to med. gray med. to
] 1 fine sand with lignite and fine sand layers
| 85 f
I 6-10-13 | 23 20 Light gray med. to fine clean sand *°
1 one metamorphic gravel 1"
N
| 90 i
13-18-22 | 40 22 o 3
i ] Light gray med. to fine clean sand
| o5 — :
25 Alternating thin layers med. to fine light
1 gray sand and black lignite (upper part) - ,ﬁ
| (lower part) med. and some coarse light 7
7-812 | 20 17 | \gray sand 3
| Light to med. gray sand - med. to fine in [N
upper 2/3 and med. to coarse in lower 1/3 { \
1 , one 1/2" gravel in lower part | Y
- 100 ; \
9-16-15 | 31 12 Light to med. gray sand - fine to med. in d P
- ] upper part and coarse to med. with some
- | small gravel in lower part
- 105 -
110
END OF BORING @ 110 FT.
g
S
5
o
5
2
o
=
=1
&
3
§ __
Yl DATE HOLE STARTED COMPLETED
g 5-25-04 5-25-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
3| LocaTion Poplar Bluff Project - Boreholes
E Bridge A 2201 N 0.0 E0.0 Sta0 Poplar Bluff
=| NAME OF DRILLER DRILLING EQUIPMENT . -
& Wehmeir Failing 1500 Butler County, Missouri
o w, | WATER CONTENT N PERCENT a, | { ) PENETROMETER APPROVED JOB No. R|o3.929 BORING No.
o L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
] B BT AT — 5 puasTigTY hoEx W% AWilding 3 oF 3 sheers| BHUMR-5

Figure B.8: Geotechnical borehole log for Boring ID BHUMR-5 (Appendix A).
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BORING LOG No: _BHUMR-6

BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
p~
)OBG q
L e b
] QO
B )D [)Q
PO
- 5 T )° DQ Old Roadway - Asphalty gravel
-24-11 14 @
i E 32 35 oY) Q Jl'_@
] AN |/
- QO i
);BDQ 4
- 10 LO Oy /
O
B o b 1
s ] 2-2-4 6 26 | 29 7 Tan and Gray clayey silt @ '_."
15
W 222 | 4 25 ® ®
I | Med. gray very sandy silt i
20
i Med gray slightly silty fine sand
B ] 1-3-2 5 33 Med. to dark gray, clean fine to slightly @ ,'.
] 1] silty sand i )
[ 25 i
i i 3-6-4 10 20 @ @
i - Med. to dark gray silty clayey fine sand
| 30
é -
% ] 1-3-6 9 21 Medium gray clean fine to medium sand @!,\ 4
ar Y
(;(D‘_ \
al ] ,
g 35 ] “\
=1 E‘IO—MJS 29 18 ¢ b
% i}
2| ]
4
3 5 5
o STARTED COMPLETED
g| PATE HOLE 5-26-04 5-26-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 : i DEPARTMENT OF CIVIL ENGINEERING
f ELEVATION GROUND WATER &1 “a GEOTECHNICAL ENGINEERING
E Y
§| LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER SigeASSes HAs EO0 swlgmLune EQUIPMENT Poplar Bluff
4 2 o+
Bl Wehmeir Failing 1500 Butler County, Missouri
o w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. R|03.929 BORING No.
o L BLOWS FROM S. P.T. LL | LIQUID LIMIT IN %
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 1 oF 3 sueers| BHUMR-6

Figure B.9: Geotechnical borehole log for Boring ID BHUMR-6 (Appendix A).

127



MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

BORING LOG No: _BHUMR-6
BLOWS g,M1 2 3 4 5
DEPTH ON N | gy | wy | LL | Pl |Symbol DESCRIPTION we
m F1| SAMPLER N®I10 20 30 40 50
L 20 ®
i 8-10-20 | 30 16 i8] Med. gray fine sand with some gravel 4 @
45 -
| 1X| 16-29-40 | 69 19 L ==
L N 1 Med. gray fine clean sand, some small
1 lignite particles -
50
L 6-8-15 | 23 20 1 Med. gray fine sand - some medium sand ﬁ
1 -with some small lignite particles
— \
55 N
- 3-6-22 28 31 =
i
60 i
- 4-9-24 | 33 17 1 Light gray fine to medium clean sand with L4 ®
some gravel i /
65
- 10-11-13 | 24 19 e
Light to medium gray fine to medium .'
L clean sand
70
:
st 1Y 4714 | 21 18 o
& HE
@ ] i
=+ y
3 ! |
HIRE ;
= 510-14 | 24 18 *2
&l |
5 1 Med. to light gray fine to med. clean sand '
E‘I» with some lignite
3 il
o DATE HOLE STARTED COMPLETED
<] 5-26-04 5-26-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
f ELEVATION GROUND WATER (1) GEOTECHNICAL ENGINEERING
E Y
& LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER SigeASSes HAs EO0 sngILLING EQUIPMENT Poplar Bluff
4 2 o+
& Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT I PERCENT 9, | ( ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
] B BT AT — 5 puasTigTY hoEx W% AWilding 2 oF 3 sueers| BHUMR-6

Figure B.10: Geotechnical borehole log for Boring ID BHUMR-6 (Appendix A).
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BORING LOG No: _BHUMR-6
BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®I10 20 30 40 50
i 7-10-12 | 22 7 ©7 Med. gray fine to med. clean sand with LN
4 some fine gravel and lignite
| 85 ]
12-18-26 | 44 21 » ®
| J/'IJ
L 90 .
[ 1Y es13 | 21 20 6] ®
1 ¥ Med. to light gray med. to fine clean sand
i -+ with numerous gravel
L 95
10-13-17 | 30 19 [ 9
Ay
§ . Med. gray fine to med. clean sand with a 3 ;
| 7 little fine gravel to coarse sand near top i
L 100 : .
11-21-27 | 48 23 [ ] 3
] : Med. gray fine clean sand some gravel at
L top
- 105 -
- 110
=
S -
5
8t
%
el .. 1 ]
ol 115 END OF BORING @ 115 FT.
=1
g
2
g
2 STARTED COMPLETED
| DATE HOLE
<] 5-26-04 5-26-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER &1 GEOTECHNICAL ENGINEERING
E Y
| LocaTiON Poplar Bluff Project - Boreholes
g Bridge A 3244 N 0.0 E0.0 Sta0 Poplar Bluff
2| NAME OF DRILLER DRILLING EQUIPMENT - .
Bl Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 3 oF 3 sueers| BHUMR-6

Figure B.11: Geotechnical borehole log for Boring ID BHUMR-6 (Appendix A).
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BORING LOG No: _CHUMR-1

BLOWS q, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
B ] Dark Orangish Red Clayey Fine Sand
L 5]
E 9-13-15 | 28 17 | NP e @
[ 10 Qrange Silty Clay with Streaks and Bands '
/ of Light Yellow Silty Clay - small amount i :
] of Fine Sand / i .
Al 10-12-18 | 31 13 Alternating 4" to 8" layers of Dark L #
| 1 Orangish Red Clayey Fine Sand and \ §
Qrange Silty Clay with Bands and Streaks 7
. of Light Yellow Silty Clay v/
| ]\ 81013 | 3 19| 32 Orange to Red Silty Clay very stiff with o
light yellow mottles, bands and streaks of |
) silty clay ]
By i |
QOrange and light Yellow sandy clay and
L silty clay
I\ 1016 | 26 21 Light orange and light yellow silty sand,
i silt and fine sand - streaks, bands and
mottles with some purple blobs (possibly
L 1 tertiary sediments)
25
| 7-15-14 | 28 29 | 32 Mixed horizons orange, red, and yellow
clayey sand and fine sand - some gravel
- up to 1" near top
| 30 : . :
Mixed orange and light yellow silty
{3 clay/clayey silt/clayey sand with some
g broken chert gravel up to 2" /
@ ] 7-919 | 28 21
3l Mixed horizons orange, red and light
3 yellow clayey sand, silty clay and clayey
oF 35 1 silt with some <1/2" gravel at top
o [/ \,
Q ] )
s 6911 | 20 4 Mixed bands and streaks of orange and i .
g light yellow to white silty clay, clayey silt i
2L - and some clayey sand - very stiff - some !
z gravel < 3/8" at top !
g
g STARTED :
| DATE HOLE
g 5-27-04 6-1-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
& LocATIoN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER S e StaDglLLlNG EQUIPMENT Poplar Bluff
= & -
Bl Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
] B BT AT — 5 puasTigTY hoEx W% AWilding 1 oF 4 sueers| CHUMR-1

Figure B.12: Geotechnical borehole log for Upland Boring ID CHUMR-1
(Appendix A).
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MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

BORING LOG No: _CHUMR-1

BLOWS g, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
B Mixed horizons of light yellow clayey silt,
orangish red clayey sand and orange sil ]
| )| 71211 | 23 29 clay 9 ey ge siky ® o
] some gravel <1" near top (~6") ]
45 H
- 6-12-11 | 23 27 Mostly light yellow clayey silt with some @
] redish orange silty clayey sand
50 |
L p 6914 | 23 22 Mostly clean small gravel < 3/8" (probably [®
1 material that fell in to hole over weekend) A
| some red fine to med. sand to clayey by
55 sand \
1 No recovery exept a couple <1/2" gravel Lo
I 71220 | 32 24 (bottom of spoon probably blocked by . @
\large gravel or rock) /
] .5 Very gravely, red sand to clayey sand ]
i 1 some sandstone pieces - gravel < 1/2" ; ;
} roundish and angular ]
60 : i
i JA| 51223 | 35 23 .~ Red clayey sandy gravel < 1/2" roundish . @
=71 to angular i
65 - ,
i 171815 | 33 14 Red sandy clay to clayey sand with some f @
roundish gravel < 1 1/2" 1
70 - - +
L 40 | Upper part - orangish red to light yellow ar
3 sandy silty clay vl
5 Ersr lower part - grey chert gravel up to 2" !
St 1) 13-16-16 | 32 18 | NP | NP % \ower part- grey chert gravel up / o o
3 ] %47 Mixture - red sandy clay to clayey sand A :
3 2% with chert gravel < 1" ]
o 4 ' 1 /
ol 75
= 1x| 101015 | 25 24 ®
g | Light yellow silty clay with streaks and I:';’
Z - pods of orange and red sandy clay to i
z playey sand with some fine gravel mixed H
&'I' n
2
&| DATE HOLE STARTED
g 5-27-04 6-1-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
| LocaTiON Poplar Bluff Project - Boreholes
E Route US 60/67 N 0.0 E0.0 Sta0 Poplar Bluff
=| NAME OF DRILLER DRILLING EQUIPMENT . -
Bl Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. BORING No.
B[ [eowsrroms P T LL_| LIGUID LIMIT N % RI03-029
] B BT AT — 5 puasTigTY hoEx W% AWilding 2 oF 4 sheers| CHUMR-1

Figure B.13: Geotechnical borehole log for Upland Boring ID CHUMR-1
(Appendix A).
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BORING LOG No: _CHUMR-1 _
BLOWS q,m1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
= .. Orange to yellow clayey sand with some P
{ gravel <2" !
I 71013 | 23 20 - Y Coarse sand and fine gravel < 3/8" - little “@
8.-% tonofines i
! . HE
| 85 AR
121212 | 24 15 ® | ®
| Clean mixed grain sand and gravel < 1/2" ,
L 90 i _ : i
Red sandy, silty clay with chert gravel <1 i
1/2" (most of sample) - lower sample light ! ]
- ] 11 tan to light yellow med. grain dolomite } T
4| 17-18-18 | 32 13 sand with some chert L] @
1 X ravel<1" 1
i B Mostly tan/ yellow coarse sand to fine 5
y gravel with some chert gravel < 1/2" and i \
L 95 B some red sandy, silty clay pockets +
17-27-19 | 46 17 L] @
| " Red/orange sandy clay with some fine I'
1 1 gravel to clean sandy gravel (chert ) < |
3/8"
L 100 (3 S . : -
Tan silty clayey sand with some chert i
gravel < 1/2" il
M 12-910 | 19 15 Mo recovery (exept one 1/2" gravel) . @‘
- 105 -
- 110
3 8-10-8 | 18 29 ® .
% 4 Mostly tan to light yellow very stiff silty !
sk clay and clayey silt with bands and !
< ] streaks of orange sandy clay and minor H
§ 1 amounts of fine gravel H
2 115 - j j
Q ]
=1
&
g ]
ax‘ {
] STARTED COMPLETED
§| DATE HOLE 5-27-04 6-1-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
2' ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
3| LocaTion Poplar Bluff Project - Boreholes
E Route US 60/67 N 0.0 E0.0 Sta0 Poplar Bluff
Z| NAME OF DRILLER DRILLING EQUIPMENT - .
& Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB Mo, BORING No
B[ [eowsrroms P T LL_| LIGUID LIMIT N % *___RI03-029 .
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 3 oF 4 sueers| CHUMR-1

Figure B.14: Geotechnical borehole log for Upland Boring ID CHUMR-1
(Appendix A).

132




MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

BORING LOG No: _CHUMR-1

BLOWS q, M1 2 3 4 5
DEPTH ON N | q, | w, | LL DESCRIPTION we
M FT| SAMPLER N®IO 20 30 40 50
Qrange/red clayey sand with minor fine ! :
| gravel at bottom
L Y| 332 | 5 19 | 38 @ | 14—
Brownish red sandy clay with small i
125 amount of coarse sand and fine gravel
130
137 | 10 45 | 45 @ | »
i ] red clayey sand
135
| 140 i
| 4-3-5 8 20 | 3 @ 1
] Red clayey sand with some chert gravel <
| - 3/4" mixed in
145
| )
150 30-18-10 | 28 24 Red sandy clay with some horizons of .@
al o i chert gravel < 1"
& ENDOF BORING @ 1515 FT.
5
(5}
%
g
Q
=
2
&
2
2
o STARTED COMPLETED
g| PATE HOLE 5-27-04 6-1-04 UNIVERSITY OF MISSOURI-ROLLA
% ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
2' ELEVATION GROUND WATER &1 GEOTECHNICAL ENGINEERING
E Y
§| LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER iouts o o0i7 HoO £ smngmune EQUIPMENT Poplar Bluff
= - -
z Wehmeir Failing 1500 Butler County, Missouri
§ w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. R|03.-329 BORING No.
o L BLOWS FROM S. P.T. LL | LIQUID LIMIT IN %
| T T — o | PiasToTY WoE A Wilding 4 o 4 sueers| CHUMR-1

Figure B.15: Geotechnical borehole log for Upland Boring ID CHUMR-1

(Appendix A).
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BORING LOG No: _CHUMR-3

BLOWS q.,®1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
m Fr| SAMPLER N®I0 20 30 40 50
EArEa
5995595
] pasees
L EAAEAAAA
1 Gas9nase )
b o] tan silty clay
1 i
- EAAEAAAN
e
1 Gassease
EAAERAAA
L passess
51 5795595
1 #raerany
E 1-1-2 3 22 | 27 | 11 g -] e
F zaaaz
EAAERAAN i
] i -.
EAAEAAAN 1
- BAAERAAK i
1 paseeses :
EAAEAAAA 1
#9aenany |
1 99955395 |
- 10 99559 i
95955595 i
BAAEAAAK !
i =.
- EAAEAAAA [
#9aenany |
99955595 i
| 1K 112 | o3 29 | 30 | 10 @
EAAEAAAN
goasesss
] 9anenay
EAAERAAA
L s Il
] viizis
1-1-2 3 30 | 29 8 E;?? ?‘ @ —»
] 7] tan silty clay with light and dark tan }
§ i mottles {
- BAAERAAK b
] i \
EAAEAAAN i
#9aenany :
1 99955395 !
| 20 L - +
/7] tansilty clay at top and clean fine to \
L el medium brown sand at bottom }
haneen :
- e 1 brown clean fine to medium sand with one
i 1 1-3-7 10 30 b | chert gravel 3/4" dq,‘ b
" 25 - g +]
1 7-8-12 | 20 20 RRIR »
] X 1 brown clean fine to medium sand with thin ' '
4 A 1 layer of gravel < 1/2" {
0 # & | “mostly clean brown chert gravel < 1" 1
3t 23 .“ g With some tan and light gray sand and [ e
& = | clayey sand at bottom P
L e 6.3.9 12 19 i1 mostly light gray stiff clayey sand @ q
3 1 %74 (cohesive)with a thin layer of brown sand "\
3 v thin gravel layer at about 34 ;'\
I % A
g TRERN R
= 11-12-12 | 24 17 e e ®
g i +.%%.+] tan/brown gravelly sand - mostly clean - | /
2L < 1 gravel < 5/8" - sand fine to medium |
4 X
& 1 /
g /
o STARTED COMPLETED
Q| DATE HOLE 6:3-04 | 6-8-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
i ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
& LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER Route BU LSS0 NOQ EQS St;glLUNG EQUIPMENT Poplar Bluff
4 2 o+
& Wehmeir Failing 1500 Butler County, Missouri
[ % Toomsrmous P T i CuT N APPROVED JOBNo.  Rip3-029 | BORING No.
] B BT AT — 5 puasTigTY hoEx W% AWilding 1 or 4  sueers)| CHUMR-3

Figure B.16: Geotechnical borehole log for Lowland Boring ID CHUMR-3
(Appendix A).
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BORING LOG No: _CHUMR-3

BLOWS g, M1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®10 20 30 40 50
I 21 /.
% °1 gray and tan clean sandy fine gravel 4 1
i 3-3-6 9 20 ‘ B gravel from 1/2" to 3/4" q e
45
i 664 | 10 16 @ e
50 i i ;
1 gray mixture fine to medium sand, clay i
i { and gravel < 1/2" i
| 1) se11 |17 19 : &
i ] grey and tan fine to medium clean sand ™
55 <
3 11-15-23 | 38 18 1 ® 2
) ] light gray fine clean sand /
60 -
] 1 light gray medium to fine clean sand
L Il 3913 | 22 20 . ?
65 - /
- 1% 10-13-18 | 31 17 ] ®
light gray medium to fine clean sand with
i - 1 one gravel < 1" H ;
70 | -
3 i 20 1 [ I
5 ] light gray medium to fine clean sand |/
g 1Y e-10415 | 25 19 gntaray 4
8 |
<t :
3 ! |
ol 754
= E 17-1213 | 25 20 [ X
z b ]
o
2 SO0 '
] STARTED COMPLETE
§| DATE HOLE 6-3-04 6-8-04 UNIVERSITY OF MISSOURI-ROLLA
¢ ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
2' ELEVATION GROUND WATER (FT) GEOTECHNICAL ENGINEERING
E Y
§| LocaTioN Poplar Bluff Project - Boreholes
2| NAME OF DRILLER REmpUIDte NA0 o8 St;gILLING EQUIPMENT Poplar Bluff
=z - -
z Wehmeir Failing 1500 Butler County, Missouri
§ w, | WATER CONTENT N PERCENT q, | ) PENETROMETER APPROVED JOB No. Rlos-ezs BORING No.
o L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
O3 Viren TasE OR PetEATI TEVEL 51| PUSTIGTY WO R AWilding 2 oF 4 sueers| CHUMR-3

Figure B.17: Geotechnical borehole log for Lowland Boring ID CHUMR-3
(Appendix A).
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BORING LOG No: _CHUMR-3

BLOWS q M1 2 3 4 5
DEPTH ON N | gy | wy | LL | Pl |Symbol DESCRIPTION we
m F1| SAMPLER N®I10 20 30 40 50
L -] light gray medium to fine clean sand i \
8-19-26 | 45 16 -1 (continued) * o
[ "/"’
| 85 L.
11-11-11 | 22 24 E‘é
| 1 light gray medium to fine clean sand with i
4 1 small lignite particles {
| o0 "
19 1 iL
B - 1 light gray medium to fine clean sand with i
] 7-6-9 15 19 -1 small lignite particles and some gravel X
i ] 7 (chert) < 1" A
L 95 —
11-13-14 | 27 18 1 o |
- 1 light gray medium to fine clean sand with \“\
i 1 some lignite particles ‘
100 - y
25 1 °
- 1 gray fine sand with some very thin bands Y
21-324"-18! 29 1 of black lignite . >
- 105 - f
{ A
L ; P
- ‘/u’
L /,
110
3 14-12-10 | 22 16 ‘5] gray medium to fine clean sand with o @
g ] gravel < 1/2"
b E 1 and lignite
o
3
5
3 ! .
2415 Dolomite
Q ]
=1
&
g ]
1
2
Yl DATE HOLE STARTED COMPLETED
2 6-3-04 6-8-04 UNIVERSITY OF MISSOURI-ROLLA
& ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
f ELEVATION GROUND WATER 519 GEOTECHNICAL ENGINEERING
E Y
5| LocaTion Poplar Bluff Project - Boreholes
E Route BU US 60 N0.0 E0.0 Sta0 Poplar Bluff
=| NAME OF DRILLER DRILLING EQUIPMENT - -
& Wehmeir Failing 1500 Butler County, Missouri
w WATER CONTENT I PERCENT 9, | ( ) PENETROMETER APPROVED JOB No. RI03-020 BORING No.
o L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
] B BT AT — 5 puasTigTY hoEx W% AWilding 3 orF 4 sHeers| CHUMR-3

Figure B.18: Geotechnical borehole log for Lowland Boring ID CHUMR-3
(Appendix A).
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BORING LOG No: _CHUMR-3

BLOWS q,®1 2 3 4 5
DEPTH ON N | gy | w, | LL| Pl |Symbol DESCRIPTION we
M FT| SAMPLER N®IO 20 30 40 50
q

Dolomite {continued)

END OF BORING @ 123.7 FT.

LOG OF BORING POPLAR_BLUFF_BOREHOLES FINAL.GPJ U MO ROLLA GDT 8/27/04

DATE HOLE STARTED COMPLETED
6-3-04 6-8-04 UNIVERSITY OF MISSOURI-ROLLA
ELEVATION TOP OF HOLE (FT) 0.00 DEPARTMENT OF CIVIL ENGINEERING
ELEVATION GROUND WATER 519 GEOTECHNICAL ENGINEERING
LOCATION Poplar Bluff Project - Boreholes
Route BU US 60 N 0.0 E0.0 Sta0 Poplar Bluff
NAME OF DRILLER DRILLING EQUIPMENT i .
Wehmeir Failing 1500 Butler County, Missouri
w, | WATER CONTENT N PERCENT a, | { ) PENETROMETER APPROVED JOB No. R|03-029 BORING No.
L BLOWS FROM S, P.T. LL | LIQUID LIMIT IN %
S O T S — T VS AT AWilding 4 or 4 sheers| CHUMR-3

Figure B.19: Geotechnical borehole log for Lowland Boring ID CHUMR-3
(Appendix A).
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APPENDIX C: LABORATORY SOIL INDEX PROPERTIES TEST
RESULTS

U.5. SIEVE OPENING IN INCHES I U.5. SIEVE NUMEERS | HYDROMETER
6 43 215 a4 Map 3 4 5 5104470 50 30 49 0o 190149200
100 I T T T TTTT T T I

o ™

PERCENT FINER BY WEIGHT
8 & &8 & 8 & 8 & 3
L1
—
e

&
-
///

ol

100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
% Specimen Identification Classification LL PL Pl Cc | Cu
=]®| BHUMR-1 5.0 0.88 |16.55
§|m BHUMR-1 10.9POORLY GRADED SAND with CLAY and GRAVEL(SP-5C) 32 17 15 | 0.69 |16.37
gla BHUMR-1 15.0POORLY GRADED SAND with CLAY and GRAVEL(SP-5C) 36 17 19 | 0.46 | 23.37
Z]*| BHUMR-1 20.0 0.98 | 6.42
gl@ BHUMR-1 32.0 WELL-GRADED SAND with CLAY(SW-SC) 51 18 33 | 1.06 | 7.56
Z| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E ®| BHUMR-1 5.0 4.75 2.336 0.54 0.141 0.0 64.5 5.3
g|®| BHUMR-1 10.9 4.75 1.575 0.323 0.096 0.0 67.3 7.2
E 4| BHUMR-1 15.0 4.75 2.613 0.366 0.112 0.0 60.2 6.4
uf*x| BHUMR-1 20.0 4.75 0.661 0.258 0.103 0.0 75.5 5.0
% ®| BHUMR-1 32.0 4.75 0.55 0.207 0.0 81.6 10.5
3 GRAIN SIZE DISTRIBUTION
E UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
® DEPARTMENT OF CIVIL ENGINEERING
4 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
g Job No.: RIO3-029

Figure C.1: Grain size distribution curves for Boring ID BHUMR-1 (Appendix A).
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U.S. SIEVE OPENING IM INCHES I U.5. SIEVE NUMBERS I HYDROMETER
§ 43 245 Tg4 M35 3 4 6 10,16 55 30 4o 5055 100,200
100 I T T “1“~\I€ [ ﬂ L
o5 N
R

3
S
yd
M
_‘_._,—-"

3
7
/

PERCENT FINER BY WEIGHT

8 & 8 & 8 & 8 & 3
——
¥

/

—
/

— |

-

\'i
P

[~
o
e

]
=]

-
[0

-
[=]

o

(=]

GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine

% Specimen Identification Classification LL PL Pl Cc | Cu
=|®| BHUMR-1 40.5 POORLY GRADED SAND with CLAY(SP-SC) 29 14 15 | 1.05 | 5.31
§ x| BHUMR-1 45.6 SANDY SILT(ML) NP NP NP
gla BHUMR-1 50.0POORLY GRADED SAND with CLAY and GRAVEL(SP-5C) 42 19 23 | 0.92 27.94
Z]*| BHUMR-1 55.0
gl@ BHUMR-2 10.0 POORLY GRADED SAND with CLAY(SP-SC) 24 15 9 |1.52 | 4.02
Z| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E @ BHUMR-1 40.5 4.75 0.451 0.2 0.085 0.0 86.4 8.0
g|®| BHUMR-1 45.6 4.75 0.111 0.0 45.2 50.5
E 4| BHUMR-1 50.0 4.75 3.361 0.611 0.12 0.0 59.5 6.9
uf*x| BHUMR-1 55.0 4.75 0.325 0.139 0.0 79.9 13.7
% ®| BHUMR-2 10.0 4.75 0.282 0.174 0.0 88.9 11.0
g 3 GRAIN SIZE DISTRIBUTION
E UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
® DEPARTMENT OF CIVIL ENGINEERING
4 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
g Job No.: RIO3-029

Figure C.2: Grain size distribution curves for Boring IDs
BHUMR-1 and BHUMR-2 (Appendix A).
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LS. SIEVE OPENING IN INCHES | U5, SIEVE NUMBERS | HYDROMETER
6 4 245 134 V238 3 4 6 5101416 59 30 49 50y 1004200
100 I 1T T T TT T T T I [
™~
95
L)
90
. 0\
\
" I
75 \ !{
70
65
\
¢’ B \
S s \
: \
o
w 50
: \L\ \}\
E 45
g . \
: \ \
. \
30
ﬁ\ M
25
20 k
x
15 I \k
10 b
Do |
o i
100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarsel medium | fine
% Specimen Identification Classification LL PL Pl Cc | Cu
=]®| BHUMR-2 20.0 CLAYEY SAND(SC) 35 19 16
O
=i@| BHUMR-2 26.8 CLAYEY SAND(SC) 32 22 10
% 4| BHUMR-2 35.0 WELL-GRADED SAND with CLAY and GRAVEL(SW-SC) 35 18 17 | 112 |20.21
Z]*| BHUMR-2 40.0 4.75 |66.12
£]©| BHUMR-2 45.5 WELL-GRADED SAND with GRAVEL(SW) 1.48 |16.76
Z| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E. BHUMR-2 20.0 4.75 0.22 0.083 0.0 73.8 25.8
g|m| BHUMR-2 26.8 4.75 0.303 0.099 0.0 80.0 17.3
§ 4| BHUMR-2 35.0 4.75 217 0.51 0.107 0.0 71.4 6.6
uf*| BHUMR-2 40.0 4.75 3.385 0.907 0.0 58.7 1.7
=1
z]®@| BHUMR-2 45,5 4.75 3.626 1.078 0.216 0.0 64.2 3.5
x|
% T GRAIN SIZE DISTRIBUTION
ul UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
® DEPARTMENT OF CIVIL ENGINEERING . ) .
2 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
9 Job No.: RI03-029

Figure C.3: Grain size distribution curves for Boring ID BHUMR-2 (Appendix A).
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LS. SIEVE OPENING IN INCHES | U5, SIEVE NUMBERS | HYDROMETER
6 4 245 T4 235 3 4 6 10,416 5 30 4 50 gy 100,200
100 I 1T T T &K TTTT T T I [
95
90 '(x
80 ]
" \ o b
70
- AN
& oo WA
g” Y
-
m
£ o \ \
: \ 1K
'S
L 45 \ﬁ
=
3] * \ \ \
E 40
: AL
. \
30 1
25 \\
\
20
15 X\
10 \\
0 ‘m
100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
% Specimen Identification Classification LL PL Pl Cc | Cu
=]®| BHUMR-2 65.0 POORLY GRADED SAND(SP) 0.97 | 2.53
O
=i@| BHUMR-2 75.0 0.71 | 9.92
% 4| BHUMR-2 85.0 0.70 | 6.36
Z]*| BHUMR-2 100.0POORLY GRADED SAND with CLAY and GRAVEL(SP-SC) 28 18 10 | 0.76 |23.36
g_@ BHUMR-5 7.0 CLAYEY SAND(SC) 25 17 8
§| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E. BHUMR-2 65.0 4.75 0.321 0.199 0.127 0.0 87.5 24
g|m| BHUMR-2 75.0 4.75 0.973 0.26 0.098 0.0 83.2 7.0
E 4| BHUMR-2 85.0 4.75 0.727 0.241 0.114 0.0 81.0 5.7
uf*| BHUMR-2 100.0 4.75 2.457 0.442 0.105 0.0 63.0 6.7
=1
z]©@| BHUMR-5 7.0 4.75 0.293 0.076 0.0 68.4 29.7
x|
% GRAIN SIZE DISTRIBUTION
w ggll?\fr\ﬁsf:l?;\lgBglgﬁf?LUEl:I-glclzlll-ElE‘l\!ING Project: Poplar Bluff Project - Boreholes
2 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
9 Job No.: RI03-029

Figure C.4: Grain size distribution curves for Boring IDs
BHUMR-2 and BHUMR-5 (Appendix A).
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine

% Specimen Identification Classification LL PL Pl Cc | Cu
=]®| BHUMR-5 10.0
§ x| BHUMR-5 25.0 POORLY GRADED SAND(SP) 115 | 2.45
gla BHUMR-5 35.0 POORLY GRADED SAND(SP) 0.83 | 253
Z]*| BHUMR-5 45.0 POORLY GRADED SAND(SP) 0.83 | 2.70
gl@ BHUMR-5 55.0 POORLY GRADED SAND(SP) 0.89 | 1.77
Z| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E ®| BHUMR-5 10.0 4.75 0.196 0.08 0.0 70.4 27.9
o|m| BHUMR-5 25.0 4.75 0.264 0.181 0.108 0.0 95.4 4.3
E 4| BHUMR-5 35.0 4.75 0.403 0.231 0.159 0.0 94.2 2.8
uf*| BHUMR-5 45.0 4.75 0.448 0.248 0.166 0.0 97.8 1.9
% ®| BHUMR-5 55.0 4.75 0.286 0.203 0.162 0.0 98.0 1.4
3 GRAIN SIZE DISTRIBUTION
E UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
® DEPARTMENT OF CIVIL ENGINEERING
4 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
g Job No.: RIO3-029

Figure C.5: Grain size distribution curves for Boring ID BHUMR-5 (Appendix A).
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
% Specimen Identification Classification LL PL Pl Cc | Cu
=]®| BHUMR-5 65.0 POORLY GRADED SAND(SP) 1.28 | 3.20
§ x| BHUMR-5 85.0 POORLY GRADED SAND(SP) 1.74 | 3.04
gla BHUMR-5 95.0 POORLY GRADED SAND(SP) 0.83 | 2.54
Z]*| BHUMR-6 15.0
gl@ BHUMR-6 25.0
Z| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E ®| BHUMR-5 65.0 4.75 0.585 0.37 0.182 0.0 92.7 2.3
o|m| BHUMR-5 85.0 4.75 0.597 0.452 0.196 0.0 97.2 1.7
E A BHUMR-5 95.0 4.75 0.398 0.228 0.157 0.0 92.9 2.5
ul*x| BHUMR-6 15.0 4.75 0.13 0.0 58.4 40.6
E @| BHUMR-6 25.0 4.75 0.267 0.163 0.0 81.4 17.3
g 3 GRAIN SIZE DISTRIBUTION
E UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
o DEPARTMENT OF CIVIL ENGINEERING
4 GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
g Job No.: RIO3-029

Figure C.6: Grain size distribution curves for Boring IDs
BHUMR-5 and BHUMR-6 (Appendix A).
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60 @ @ .
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P /
L
s 40 /]
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¥ "
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N 20 < P
D ® /
>FE * ® A
10} - 5,/
CL-ML % @ @
o1 8
o 20 40 60 80 100
LIQUID LIMIT
Specimen Identification LL|{ PL Pl |Fines | Classification
I. BHUMR-1 109 32| 17| 15 7 | POORLY GRADED SAND with CLAY and GRAVEL{SP-SC}'
Ii!J BHUMR-1 150 36| 17| 19 6 | POORLY GRADED SAND with CLAY and GRAVEL{SP-SC}I
4| BHUMR-1 32.0 51 18 33 10 | WELL-GRADED SAND with CLAY(SW-SC)
* | BHUMR-1 405| 29| 14| 15 8 | POORLY GRADED SAND with CLAY(SP-SC)
2| BHUMR-1 456 NP| NP| NP 51 | SANDY SILT(ML)
o BHUMR-1 50.0, 42| 19| 23 7 | POORLY GRADED SAND with CLAY and GRAVEL(SP-SC)}
C| BHUMR-2 100 24| 15 9| 11|POORLY GRADED SAND with CLAY(SP-SC)
4| BHUMR-2 20.0 35 19 16 26 | CLAYEY SAND(SC)
wl® BHUMR-2 26.8| 32| 22| 10| 17|CLAYEY SAND(SC)
§I€B BHUMR-2 350| 35| 18, 17 7 | WELL-GRADED SAND with CLAY and GRAVEL(SW-5C)
EID BHUMR-2 100.0 28 18 10 7 | POORLY GRADED SAND with CLAY and GRAVEL(SP-SC)]
% &| BHUMR-5 7.0 25| 17 8| 30| CLAYEY SAND(SC)
% BHUMR-6 12.0 29 22 7
glﬁ CHUMR-1 50| NP| NP| NP 7 | POORLY GRADED SAND with SILT(SP-SM)
2| cHUMR-1 15.0| 32| 18| 14
E CHUMR-1 25.0 32 20 12 14 | CLAYEY SAND(SC)
2
E +| CHUMR-1 700| 40| 23| 17 7 | POORLY GRADED SAND with CLAY and GRAVEL(SP-SC)}
t] <| CHUMR-1 71.5| NP| NP| NP 9 | POORLY GRADED SAND with SILT and GRAVEL(SP-SM)
: »*| CHUMR-1 122.0 38 17 21 8 | WELL-GRADED SAND with CLAY(SW-SC)
gll CHUMR-1 1300 45| 19| 26| 11|POORLY GRADED SAND with CLAY(SP-SC)
g ATTERBERG LIMITS' RESULTS
o UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
u DEPARTMENT OF CIVIL ENGINEERING
i GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri
. Job No.: RI03-029

Figure C.7: Grain size distribution curves for Boring IDs BHUMR-1, BHUMR-2,
BHUMR-5, BHUMR-6, and Upland CHUMR-1 (Appendix A).
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Specimen Identification LL|{ PL Pl [Fines | Classification
IO CHUMR-1 140.0 31 16 15 8 | WELL-GRADED SAND with CLAY(SW-SC)
lixJ CHUMR-3 5.0 27 16 1
A| CHUMR-3 12.0 30 20 10
*| CHUMR-3 15.0 29 21 8

ATTERBERG LIMITS' RESULTS

UNIVERSITY OF MISSOURI-ROLLA Project: Poplar Bluff Project - Boreholes
DEPARTMENT OF CIVIL ENGINEERING
GEOTECHNICAL ENGINEERING Location: Poplar Bluff Butler County, Missouri

Job No.: RI03-029

US ATTERBERG LIMITS POPLAR _ELUFF _BOREHOLES FINAL GPJ U MO ROLLA GDT 8/27/04
e ——

Figure C.8: Grain size distribution curve for Upland Boring IDs
CHUMR-1 and CHUMR-3 (Appendix A).
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APPENDIX D: SEISMIC CONE PENETROMETER (SCPT) DATA

UMR Poplar Bluff Shear Wave Velocity Testing Study

aDOT
Cone # DSADE54 Location Site 3 Hole 1 Date/Time 212472004 1:54:33 PM
h— Job # . TR040328 ___~ Hole# R F | Operator ___PHilchen
GPS Loc. 36.77665N 50.35886W Platted by Dave Hoffman Plot Date December 15, 2004
SCPT DATA 8
z Zuw REMARKS
o =Ta
g g Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 =
=~ 1o Qi TSF 400 |0 Fs TSF 30 FsiQt (%) g 3] Pw PSI 300 4000
[ of =1 1T 1 T T =T T T F, B T T 1T 71 71 CEEEE
o | r
o 858 T
= = L2 ™
{ e = B4
20| i — 1 | . &
C C P o ¥ iy 515
: = 3 T = £ ——— ==
. -l Z 625
— = < g 1 e -
=2 = = £ ‘ 830
0|
60|
80|
100
120
1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt ®m 10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (7)
| m3- clay m & - sandy silt to clayey silt m9- sand W12 - sand to clayey sand (")

Figure D.1: SCPT data for SCPT Test Site #3-1 (Figure 2.4).

146



MoDOT Final Report RDT 05-006: Comprehensive Shear-Wave Velocity Study in the Poplar Bluff Area, Southeast Missouri

UMR Poplar Bluff Shear Wave Velocity Testing Study

Cone # DSADE54 Location Site 3 Hole 2 Date/Time 212472004 2:34:68 PM
Job # TRO40328 Hole # 32 Operator P.Hilchen
GPS Loc. Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
B 23y
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 e
~ 1o Qi TSF 400 |0 Fs TSF 30 FsiQt (%) g 6 -6 Pw PSI 300 ftis, 4500 . a
=TT 7 T T ou SO 9 T 1T T T LT T7 =
: P - Jd 1T T T HHH 50
b —— el 203 1
= i o3
[ £~ —_ T - - (M2
0 - S i = s Lo
S Ry * = 62
= $ : s
2 > 621
> % =
—~— L. — % T8
40 ‘—-_ — _— ‘-5",— N
- o L 83
£ ] sl
= w3
= 3 803
— 5T = &1
i [ ™~ 128
60| — / 7 s
- ot o A 3 g
= T 2 '.' kt’\_ 511
= = 3 g o
i — i o7
80 T - { o
100 -+ -+ ¢ o F + . 4 t + .+ + + 4 4+ ¢+ + 4+ L L L |
120
©1- sensitive fine grained w4

organic material
clay

silty clay to clay
5 - clayey silt to silty clay

u7 - silty sand to sandy silt
8- sand to silty sand

10 - gravelly sand to sand

= 11 - very stiff fine grained (")

m & - sandy silt to clayey silt mg- sand

W12 - sand to clayey sand (")

Figure D.2: SCPT data for SCPT Test Site #3-2 (Figure 2.4).
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DOT UMR Poplar Bluff Shear Wave Velocity Testing Study
____‘:5 Cone #

DSAD854 Location

Site 3 Hole 3 Date/Time 22472004 4:17:47 PM
Job # TRO40328 Hole # 33 Operator P.Hilchen
36.77717N 90.35817W Plotted by Dave Hoffman Plot Date December 15, 2004
['4
SCPT DATA 2 REMARKS
B 23y
g = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
il | at TSF 600 |0 Fs TSF 3o FsiQt (%) g 46 Pw PSI 26|0 ft's, 800 a2
=T 1 1T T = T i R R e I it P S A |
38
20| _ _ gt 8
E: — = e =
‘_‘ = : £
3 = | _ 3 |
w0l _— = e
60|
80|
100
120
©1- sensitive fine grained

m4 - silty clay to clay
5 - clayey silt to silty clay
m & - sandy silt to clayey silt

u7 - silty sand to sandy silt
®2- organic material

m3- clay

10 - gravelly sand to sand
8- sand to silty sand = 11 - very stiff fine grained (*)
mg- sand

W12 - sand to clayey sand (")

Figure D.3: SCPT data for SCPT Test Site #3-3 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study

Cone # DSADE54 Location Site 3 Hole 4 Date/Time 2/26/2004 9:04:30 AM
Job # TRO40325 Hole # 34 Operator P Hilchen
GPS Loc. Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
B 23y
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
=~ 1o Qi TSF 450 |0 Fs TSF 4|0 Fsiat @‘) q 710 Pw PSI 50|0 ftis, 1000 a
o1 T 1 J T | =1 T < | | T —
Y - :
20 — L, -
C . 5 15
? S
_"‘.
: =
: !
i -
80| = T
00|
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.4: SCPT data for SCPT Test Site #3-4 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
2026/2004 10:27:35 AM

Cone # DSADE54 Location Site 3 Hole § Date/Time
Job # TRO40325 Hole # 35 Operator P Hilchen
GPS Loc. 36.77758N 90.35753W Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
3 a5
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
=~ 1o Qi TSF 3500 Fs TSF 30 FsiQt (%) g 16 10 Pw PSI 80|0 (ftis) 2500 a
o[ =F 1 T B T T | i ] s | T I (G | T T s
[ I \ I I nm |
! s - :
9 433
| sz
20| : s
.- 480
= = a6
== ! = . 4z
i B e - ! e
;_ il " 4 1238
40 = | 3 b
= T —r— ——— T
= = ) TH6
! = = e
- % 1; | =
IE L &74
= 631
= il
il - e
= i B3
= “ Lo
80|
00|
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.5: SCPT data for SCPT Test Site #3-5 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 4 Hole 1 Date/Time 3972004 9:36:56 AM
Job # TRO40329 Hole # 41 Operator Sheri
GPS Loc. 36.79344N 90.33341W Platted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA g
E Z REMARKS
o -
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 u
=~ 1o Qi TSF 500 |0 Fs TSF B0 FsiQt (%) g 12110 Pw PSI 70|0 ftis, = a
[IEE=E= == —F T | ! =1 | | | = R i R o TTTT =======
20 : =
< _——
w| |7 «l
60| i a
80|
100
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (*)
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.6: SCPT data for SCPT Test Site #4-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
Cone # DSADE54 Location Site 5 Hole 1 Date/Time 3/1/2004 4:11:40 PM
— Jab # TRO40328 Hole # 51 Operator P.Hilchen
GPS Loc. 36.79462N_50.36832W Platted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
3 a5
g = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
= 1o Qi TSF 400 |0 Fs TSF 30 FsiQt(%) g 100 -2 Pw PSI 180 ftis, 1000 . a
O = I T O T = T O i |l||1—|—|—1—|1||l‘l‘]1_ﬁ_|—r,,,1,
] =i P .
- = L 4z
: 5 2 - |eos
= = =T — M T =7 ==E8
w| | - . — ] o4 AN
= - I \\ 513
T , _-"‘- ... 2z ASCEanm.
1> al ; N o
< = W 74 -
- - ——1— N 518 T
20|~ T - 1 i —t .J_\\" - i
60|
80|
100
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.7: SCPT data for SCPT Test Site #5-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 10 Hole 1 Date/Time 3/2/2004 10:05:69 AM
Job # TRO40328 Hole # 10_1 Operator P.Hilchen
GPS Loc. 36.69668N 50.35598W Platted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
3 a5
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
i |} Qi TSF 600 |0 Fs TSF 50 FsiQt (%) g 16 10 Pw PSI 40|10 '&1 1400 a
SE T T T T 1T T=IT 1 7 s O - O . T
; -3 1 T
3 = \ 1204
: = 3. xi—
£ = 3 | 4 s
20/ Al a4
: b2 3 482
rel 510
e fe | \ a4
£ ] b
= = _ == I . 407
Pl = = ~ i :
i ., . T -
e | | 1008
- (888
\ o
) £
60| | 4 L
- |3
80|
100
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (*)
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.8: SCPT data for SCPT Test Site #10-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 10 Hole 2 Date/Time 3/2/2004 11:29:29 AM
Job # TRO40325 Hole # 10_2 Operator P Hilchen
GPS Loc. J6.65640N 90.355T8W Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
3 a5
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
=~ 1o Qi TSF T00|0 Fs TSF B0 FsiQt (%) g 40 10 Pw PSI 26|0 ftis, 1800 a
[] T 1 7 1T 11 T = T | w0 E JEE S i I | =T T TTT e
3 = an
—r = 3 5 i I Tl 1281
o ™ 52
482
b’ & 4
20 ,l_ - = 4585
e 3 537
> | - iC:]
4 o
658
— - lesa
40| = S 551
5y Pl 1668
i B > AR h
_ L It
Y 836
o <] ! ———
60| = 1= i = S | ic
80|
00|
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.9: SCPT data for SCPT Test Site #10-2 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 10 Hole 3 Date/Time 3/2/2004 1:54:26 PM
Job # TRO40325 Hole # 10_3 Operator P Hilchen
GPS Loc. 36.69603IN 50.35555W Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
B 23y
'-'d = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
=~ 1o Qi TSF 600 |0 Fs TSF 6 -10 Pw PSI 40 fit/s! 2000 a
o =T 1 | F T T TT7TT1 | TTT T TTT1
I e = A
r ;i ™
g F < L)
0= _ r— =17 4o
f pt _'I. } 568,
] = | T ) 858
Bs | = m——— 588
3 | e
: &80
40 | ) g
- = g (631
i 1 i
L Al N e
= '8 = 1 1543
2 L] L b o '
- 3 ¥ "
< 1 ™ esa
< = 1 = 14T
' P ] 5 =]
E ] N Sl
3 | A (952
80| < 2 =
L T .- TiE
— - il < T 10em
= A= 3
00|
120
©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.10: SCPT data for SCPT Test Site #10-3 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
1GDOT
Cone # DSADE54 Location Site 10 Hole 4 Date/Time 3/2/2004 4:16:23 PM
S— Jab # TRO40328 Hole # 10_4 Operator P.Hilchen
GPS Loc. 36.60582N_90.35527TW Plotted by Dave Hoffman Plot Date December 15, 2004
14
SCPT DATA 2 REMARKS
E Siy
g = Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 8 o
=~ 1o Qi TSF 500 |0 Fs TSF 70 FsiQt (%) g 50 -5 Pw PSI 260 ftis, a
(1= AEERE T =1 1 1 T 1 T T T = T -] | F |
20 5 L N
3 483
¥ ‘L
40 g Py
N
= i =" %'-

60|

80|

100

120

©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (*)
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.11: SCPT data for SCPT Test Site #10-4 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
7 Cone # DSADE54 Location Site 10 Hole 5 Date/Time 3/8/2004 4:10:25 PM
— Jab # TRO40329_ Hole # 05 Operator Sheri
GPS Loc. Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.12: SCPT data for SCPT Test Site #10-5 (Figure 2.4).
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DSAD854 Location

DOT UMR Poplar Bluff Shear Wave Velocity Testing Study
____‘:5 Cone #

Site 12 Hole 1Rte_W Date/Time 3/3/2004 5:13:32 PM
Job # TRO40325 Hole # 12_1 Operator P.Hilchen
36.82142N_50.42238W Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.13: SCPT data for SCPT Test Site #12-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
; Cone # DSADE54 Location Site 13 Hole 1 Date/Time 212472004 10:15:02 AM
— Job # TRO40325 Hole # 131 Operator P Hilchen
GPS Loc. Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt 10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay mE - sandy silt to clayey silt mg- sand m 12 - sand to clayey sand (")

Figure D.14: SCPT data for SCPT Test Site #13-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
Cone # DSADE54 Location Site 13 Hole 2 Date/Time 2/24/2004 9:43:24 AM
— Job # TRO40328 Hole # 132 Operator P.Hilchen
GPS Loc. 36.76711N 90.43014W Platted by Dave Hoffman Plot Date December 15, 2004
14
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.15: SCPT data for SCPT Test Site #13-2 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
Cone # DSADE54 Location Site 13 Hole 3 Date/Time 2/24/2004 9:13:33 AM
— Job # TRO40329 Hole # 133 Operator P.Hilchen
GPS Loc. 36.76711N_50.43088W Platted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.16: SCPT data for SCPT Test Site #13-3 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
; Cone # DSADE54 Location Site 13 Hole 4 Date/Time 212372004 4:10:39 PM
— Job # __TR040329 Hole # 13 4 Operator P. Hilchen
GPS Loc. 36.77111N 90.43089W Platted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt 10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.17: SCPT data for SCPT Test Site #13-4 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
Cone # DSADE54 Location Site 13 Hole 5 Date/Time 2/24/2004 8:36:39 AM
S Job # TRO40325 Hole # 13 5 Operator P Hilchen
GPS Loc. J6.767 14N 90.43153W Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.18: SCPT data for SCPT Test Site #13-5 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 30 Hole 1 Date/Time 3/9/2004 11:39:36 AM
Job # TR040325 Hole # 30_1 Operator Sheri
GPS Loc. 36.79283N 90.25900W Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.19: SCPT data for SCPT Test Site #30-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study

Cone # DSADE54 Location Site 31 Hole 1 Date/Time 212672004 1:36:44 PM
Job # TRO40325 Hole # 31 Operator P Hilchen
GPS Loc. 36.7T861N 90.28097TW Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.20: SCPT data for SCPT Test Site #31-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 31 Hole 2 Date/Time 212672004 2:36:50 PM
Job # TRO40329 Hole # 32 Operator P.Hilchen
GPS Loc. 36.77831N 90.28034W Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.21: SCPT data for SCPT Test Site #31-2 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 31 Hole 3 Date/Time 212672004 3:35:18 PM
Job # TRO40329 Hole # 313 Operator P.Hilchen
GPS Loc. 36.77794N 90.28100W Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.22: SCPT data for SCPT Test Site #31-3 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
1GDOT
Cone # DSADE54 Location Site 31 Hole 4 Date/Time 2/26/2004 9:02:04 AM
S— Jab # TRO40328 Hole # 314 Operator P.Hilchen
GPS Loc. 36.77758N 90.28097W Plotted by Dave Hoffman Plot Date December 15, 2004
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®m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (*)
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.23: SCPT data for SCPT Test Site #31-4 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 31 Hole 5 Date/Time 2/26/2004 9:58:02 AM
Job # TRO40328 Hole # FTI] Operator P.Hilchen
GPS Loc. 36.77725N 90.28084W Plotted by Dave Hoffman Plot Date December 15, 2004
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®2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.24: SCPT data for SCPT Test Site #31-5 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
Cone # DSADE54 Location Site 32 Hole 1 Date/Time 3/9/2004 3:18:59 PM
Job # TRO40325 Hole # 32 1 Operator Sheri
GPS Loc. Plotted by Dave Hoffman Plot Date December 15, 2004
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©1- sensitive fine grained m4 - silty clay to clay u7 - silty sand to sandy silt w10 - gravelly sand to sand
®2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.25: SCPT data for SCPT Test Site #32-1 (Figure 2.4).
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UMR Poplar Bluff Shear Wave Velocity Testing Study
16DOT
Cone # DSADE54 Location Site 38 Hole 1 Date/Time 3/3/2004 3:18:10 PM
— Job # TRO40329 Hole # 381 Operator P.Hilchen
GPS Loc. 36.75210N 90.39667W Platted by Dave Hoffman Plot Date December 15, 2004
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m2- organic material 5 - clayey silt to silty clay 8- sand to silty sand = 11 - very stiff fine grained (")
m3- clay m & - sandy silt to clayey silt mg- sand W12 - sand to clayey sand (")

Figure D.26: SCPT data for SCPT Test Site #38-1 (Figure 2.4).
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APPENDIX E: MASW SENSITIVITY ANALYSES
E.1 Overview

The transformation of field-recorded Rayleigh-wave data into shear-wave velocity datais based
on two fundamental assumptions. The first assumption is that areliable dispersion curve can be
extracted from the field-recorded Rayleigh-wave data. The second assumption isthat reliable
shear-wave velocities can be extracted from a Rayleigh-wave dispersion curve, even though the
dispersion curveis principaly afunction of two unknowns: the shear-wave velocity of the
subsurface and the compression-wave velocity of the subsurface.

In order to evaluate the reasonableness of these two assumptions, we conducted two sensitivity
analyses. Inthefirst sensitivity study, we analyzed the qualitative processesinvolved in the
extraction of adispersion curve from field-recorded Rayleigh-wave data. We concluded that a
trained interpreter will consistently extract reliable dispersion curve data from good-quality field-
recorded Rayleigh-wave data. In the second sensitivity study, we examined the inter-
relationships between Rayleigh-wave vel ocities, shear-wave velocities and compression-wave
velocities. We concluded that the inversion of Rayleigh-wave dispersion data (i.e., generation of
a shear-wave velocity curve) is arobust and reliable process even though Rayleigh-wave
velocities are also a function of compression-wave velocities. Thisis because the velocities of
high-frequency (5 Hz+) Rayleigh waves are relatively insensitive to variationsin the
compression-wave velocity of the subsurface.

E.2  Sensitivity Study #1: Extraction of Dispersion Curve Data

The extraction of dispersion data from field-recorded Rayleigh-wave data is a standard,
established mathematical process that does not require any interactive input from the interpreter
(Figure E.1). The analysis of the output dispersion data and the selection of optimum phase
velocities (dispersion curve), in contrast, requires qualitative input from the interpreter. Hence,
thereis potential for human error.

The selection of optimum phase vel ocities from dispersion datais usually straightforward if good
guality Rayleigh-wave data are acquired in the field. If the field data are good quality, the
dispersion data will be characterized by a narrow, well-defined peak (Figure E.1). In this case,
the interpreter merely selects phase velocities that fall along the well-defined peak. Numerous
modeling studies and field tests have confirmed that these phase velocities are “ optimum” (Xia et
al., 1999). The“optimum” dispersion curve has been superposed on the dispersion data of
Figure E.1c and plotted separately in Figure E.2a. The corresponding 1-D shear-wave velocity
curveisplotted in Figure E.2b. This shear-wave velocity curve is also considered to be
“optimum”.

In order to demonstrate the sensitivity of the dispersion curve extraction process, we
intentionally extracted two non-optimum dispersion curves (Figures E.1b and E.1d). These two
curves are non-optimum because their phase velocities do not fall on the well-defined peak on
the dispersion data. More specifically, the phase velocities selected in Figure E.1b are greater
than optimum; the phase velocities selected in Figure E.1d are lower than optimum (Figures E.1
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and E.2). The velocity values on the corresponding 1-D shear-wave velocity curves are smilarly
too low and too high, respectively (Figure E.2).

As previously mentioned, the selection of optimum phase velocities from good quality dispersion
dataisusually straightforward over the dominant bandwidth of the data. Trained interpreters
will usually select similar phase velocities and generate similar 1-D shear-wave velocity profiles.
However, difficulties (and differences of opinion) can arise when the interpreter selects phase
velocities at frequencies near the low end of those that were actually generated by the sourcein
the field.

The nature of this problem isillustrated by the dispersion datain Figure E1. These dispersion
data are characterized by a well-defined peak at frequencies above 7 Hz. This“peak” has
widened considerably at 6 Hz and is almost absent at 5 Hz. (Data quality at low frequenciesis
variable being a function of both source size and ground conditions.) The selection of phase
velocities at the low frequency 5-6 Hz range (in a genuine attempt to extract velocity control at
greater depth) requires judicious extrapolation. If the selected phase velocities are too low, the
*shear-wave velocities assigned to the deepest layers in the output model will be too low.
Conversdly, if the selected phase velocities are too high, the assigned shear-wave velocities will
also be too high. This can also result in the underestimation or overestimation of depths,
respectively.

E.3  Sensitivity Study #2: Inversion of Surface (Rayleigh) Wave Data

Rayleigh-wave velocities are a function of both the shear-wave velocity of the subsurface and the
compression-wave velocity of the subsurface. The inter-rel ationships between Rayleigh-wave
velocities, shear-wave velocities and compression-wave velocities in a uniform half-space are
expressed in Equation 1.

VR’ - 8p2VR* + (24 - 16p> /aD)B*VR® + 16(BY/a* - 1)B =0 Equation 1
where:

Vr isthe Rayleigh-wave velocity within the uniform medium,
B is the shear-wave velocity within the uniform medium (also denoted V's),
a is the compression-wave velocity within the uniform medium (also denoted Vp).

Asindicated in Equation 1, Rayleigh-wave velocities are afunction of both the shear-wave
velocity of the subsurface and the compression-wave velocity of the subsurface. This fact that
Equation 1 contains two unknowns (shear and compression-wave velocities) might initially
suggest that it would be difficult to extract reliable shear-wave velocity information from field-
recorded Rayleigh waves. Fortunately, thisis not the case.

Sensitivity studies conducted by several authorsincluding Xiaet al. (1999) and Stokoe et al.

(1994) have concluded that Rayleigh-wave phase vel ocities are influenced much less by changes
in compression-wave velocity than by changes in shear-wave velocity. Stokoe (1994), for
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example, indicates that Rayleigh-wave velocity and shear-wave velocity in a uniform half-space
are related by the following equation:
B=Vr/C Equation 2
where:
Vr isthe Rayleigh-wave velocity within the uniform layer,
B is the shear-wave velocity within the uniform medium,
C isaconstant ranging from 0.874 to 0.955 for Poisson’ s ratio ranges from 0.0 to 0.5.

Equation 2 indicates that the ratio of shear-wave velocity to Rayleigh-wave velocity does not
change significantly even with extreme variations in Poisson’ s ratio.
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Figure E.1: Field record and three interpreted dispersion curves.
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Figure E.2: Three interpreted dispersion curves and corresponding
1-D shear-wave velocity profiles.

Xiaet a. (1999) conducted multiple model analyses and arrived at a similar conclusion. Xia et
al. use a 6-layered earth model to illustrate the significance of thisfinding. They demonstrate that
if the compression-wave velocity of each layer in their 6-layered model isincreased by 25%, the
Rayleigh-wave phase velocities are increased by less than 3%. In contrast, if the shear-wave
velocity of each layer isincreased by 25%, the Rayleigh-wave phase velocities are increased by
39%. Clearly, shear-wave velocity is the dominant parameter influencing changesin Rayleigh-
wave phase velocity. They conclude that Rayleigh-wave phase velocity data can be reliably
inverted and used to generate corresponding shear-wave data.

Xiaet al. (1999) also discuss the Rayleigh-wave dispersion curve inversion program
incorporated into the SURFSEIS MASW software package. (This software was used to process
the MASW data collected as part of the Poplar Bluff study.) Xiaet al. (1999) state that for the
purposes of inversion, Poisson’s ratio and therefore the constant C in Equation 2, can be
assumed to be known. Based on multiple modeling studies using realistic compression-and
shear-wave velocities, the value of the constant C (Equation 2) used in the SURFSEIS MASW
software package has been preset to 0.88. Xiaet al. (1999) state that this assumption introduces
minimal error (generally <3%) into the output shear-wave velocity data.
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APPENDIX F: RESONANT COLUMN TEST RESULTS

To obtain the shear modulus reduction curve over different strain levels ranging from 10° to 1,
additional resonant column tests were conducted. Three samples were selected from three
different types of soils. They are sand (BHUMR1-32), residuum (CHUMRS3), and silt/clay
(CHUMR3-141). The sand and residuum samples were remolded to the same density used for
ultrasonic and cyclic triaxia tests with same confining pressure. The silt/clay sample is the
disturbed samples from same Shelby tube used for ultrasonic and cyclic triaxial tests. The same
confining pressure was employed. The different strain levels were obtained by changing the
torque output amplitude to driving system. The shear strain ranges about from 10° ~ 102 The
shear modulus variation with shear strain for these three sasmplesis shown in Figure F.1. Figure
F.2 illustrates the normalized shear modulus reduction curves for the three samples. The shear
modulus deceases with shear strain increasing for al three types of soils, which implicates the
behavior of soils become nonlinear at high strain levels. For these three soil samples their shear
moduli dramatically decreased even at shear strain higher than 10°. All these results are
comparable and within the range in the foregoing literature. The resonant frequency and test
results using different torque output amplitudes are presented as Figures F.3 — F.5.
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Figure F.1: Shear modulus variation with shear strain.
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Figure F.2: Normalized shear modulus reduction with shear strain.
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Figure F.3: Resonant frequency and shear modulus of sample CHUMR3-150 at different
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Figure F.4: Resonant frequency and shear modulus of sample BHUMRI1-032 at different
strain levels (a) psf=1%; (b) psf=2%; (c) psf=3%:; (d) psf=4%:; (e) pst=10%:; (f) pst=20%.
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Figure F.5: Resonant frequency and shear modulus of sample CHUMR3-141 at different

shear strain levels (a) psf=5%; (b) psf=10%; (c) psf=20%; (d) psf=30%:; (e) psf=40%;
(f) pst=50%:; (g) psf=60%; (h) psf=70%; (i) psf=80%.
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