GEOTECHNICAL CORE DRILLING, SOIL SAMPLING, AND LABORATORY TESTING I{I
USACE, Galveston District W912HY-13-D-0001

1.0 Introduction
Task Order DY08, Core Drilling, Soil Sampling, and Laboratory Testing for the Port Arthur

Resident Office Shoreline Stabilization project, Port Arthur, Texas, was awarded to Quaternary
Resource Investigations, LLC (QRI) on November 19, 2013 (Notice to Proceed (NTP) received on
November 29, 2013). The primary purpose of this Task Order was to obtain geotechnical
information for shoreline stabilization at the Port Arthur Resident Office, Jefferson County,
Texas. A total of 5 borings, numbered 13-1001 through 13-1005, were drilled to depths of 80
and 100 feet as shown on Table 1 below.

2.0 Borings
Below is a table summarizing the 5 borings drilled under Task Order DY08. The table includes

Boring Number, Investigation Feature, Depth (ft), and a description of unusual subsurface
conditions or difficulties in drilling that were encountered (if any). Boring Summary Sheets and
Field boring logs (Appendix A) should be referenced for information concerning each boring.

Table 1
Boring Investigation Feature Depth (ft) Conditions / Difficulties Encountered
13-1001 East Bank SNWW PARO 100 See boring log
13-1002 East Bank SNWW PARO 80 See boring log
13-1003 East Bank SNWW PARO 100 See boring log
13-1004 East Bank SNWW PARO 80 See boring log
13-1005 East Bank SNWW PARO 100 See boring log

Final gINT Boring Logs are included in (Appendix B).

3.0 Testdata
As per the Table of Required Services, test assignments were provided by the USACE POC as

listed in Table 2. All tests were performed by QRI’s contract laboratory, Terracon Consultants,
Inc., on portions of the samples that were considered representative of the predominant
material composition of the overall sample. The laboratory recorded on the final summary
sheets the results of unit dry weight tests, moisture content tests, and visual classifications
incidental to performing unconfined compression tests, triaxial tests (including UU and CU
tests), and other tests. Results of moisture content testing and visual classifications incidental
to performing moisture content, unit dry weight, Atterberg limits, and sieve analyses, were also
included on the final test summary sheets provided by the laboratory. A complete set of
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PORT ARTHUR RESIDENT OFFICE
BORING SUMMARY SHEET

BORING ID:
BORING TYPE:
DEPTH:
ELEVATION:

X (US SURVEY FT):

Y (US SURVEY FT):

DEPTH TO WATER:

13-1002

Continuous Sampling

80'

7.52'

3574687.13

13897866.27

15.2'
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Quaternary Resource Investigations, LLC

BORING NUMBER 13-1002

13588 Florida Boulevard
PAGE

QRI Baton Rouge, LA 70820 GE 1 OF 3

Telephone: 225-292-1400

Fax: 225-292-1404
CLIENT _USACE-Galveston District PROJECT NAME _Port Arthur Resident Office (PARO)
PROJECT NUMBER _W912HY-13-D-0001, Task Order No.0008 PROJECT LOCATION _Port Arthur, TX
DATE STARTED 12/8/2013 7:10:00 AM COMPLETED 12/10/2013 10:00:00 AM GROUND ELEVATION 7.5219 ft HOLE SIZE 8.25 inches
DRILLING CONTRACTOR _QRI NORTHING _13897866.27 ft EASTING _3574687.13 ft

DRILLING METHOD Hollow Stem Auger

DRILLING RIG MAKE/MODEL _Mobile B57 on Gemco Articulated Platform

LOGGED BY _Pete Herold TOTAL DEPTH 80 ft
WEATHER _cloudy, 30s to 40s, light rain, light wind to windy

GROUND WATER LEVELY AT TIME OF DRILLING 15.40 ft / Elev -7.88 ft
Y AFTER 15 MINUTES 15.20 ft / Elev -7.68 ft

ATTERBERG

COPY OF PEGGY LAKE GEOTECH BH - PEGGY LAKE TEMPLATE.GDT - 3/14/14 16:11 - F\QRI DATA\TECHNICAL\JOBS (CURRENT)\ACE - GALVESTON\2012-12-20 GEOTECHNICAL CONTRACT\TASK ORDER DY08 2013-11-07 PARO\DELIVERABLES\PARO-FINAL.GP.
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Slightly sandy CLAY, light brown, slightly
moist, moderately plastic, cracks, traces of ST| 10 3.0 33
roots
with sand seams
CL = ST| 14 3.0 103| 21
more sand, some greenish gray color 5
ST| 14 1.5 33 (44|19 | 25| 86
Sandy CLAY, fine grained sand, greenish 495
CL gray and light brown, moderately moist, low - X |SS| 18 14 - 1.5 24 57
plasticity, loose el
7 Sandy CLAY, greenish gray, moderately 2.2
] CL moist, moderately plastic, soft F 4X|SS|15 (4) 1.5 30
7 10
’/ CLAY, greenish gray and light brown
/ mottling, moderately moist, moderately o ST| 14 0.8 90|33 (54 (18|36 (88059 15| 0
/ plastic, soft
/ less sand, with shell fragments
/ : sT| 19 2.2 30
/ . no shell fragments ~15
/ ¥ ST| 16 18 101] 23
/ with shell fragments i
4 = ST| 20 1.5 107 22 1.49| 7 | 13
/4
Sandy CLAY, greenigh gray and light brown
mottling, moderately moist, moderately o ST| 18 2.6 26148 (19|29 | 94
plastic, with shell fragments 20
CL - ST | 19 2.7 23
- ST| 18 25 23
Silty SAND, fine-grained, dense, light ] 1-7-27
brown, wet, no plasticity 25 SS| 20 (34) - 23 17
- 4OINR| 0
CLAY, light brown, moderately wet, 4 2-4-7
/ moderately plastic, stiff, with sand seams 30 SS| 20 (11) 15 30
/ and shell fragments
/ no shell fragments - ST| 17 1.75 31|56 | 22|34 98
/ CH L
% = ST| 18 1.2 35
%/ greenish gray and light brown, cracks _35

(Continued Next Page)
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Quaternary Resource Investigations, LLC
13588 Florida Boulevard

BORING NUMBER 13-1002

PAGE 2 OF 3
QRI Baton Rouge, LA 70820
Telephone: 225-292-1400
Fax: 225-292-1404
CLIENT _USACE-Galveston District PROJECT NAME Port Arthur Resident Office (PARO)
PROJECT NUMBER _W912HY-13-D-0001, Task Order No.0008 PROJECT LOCATION _Port Arthur, TX
w . ATTERBERG|Z =
o) lu Z z < umts |ugdE o3
1) @ & > ; —~ i <C L ) = I o [ORS
= T ox opu o = o, N L [ R
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% CLAY, light brown, moderately wet, SHS 1.2
moderately plastic, stiff, with sand seams
and shell fragments (continued)
/ ST| 19 1.6 85 | 37
/ greenish gray, moderately moist, no cracks
/ ST| 19 0.8 40 | 51| 24 | 27 (100
/ less sand, moderately moist
/ ST | 18 1.25 39
/ CH
/ with cracks
/ ST | 17 1.2 82|37 |51|21(30(100|1.13/ 10| O
% ST | 13 1.4 47
% ST | 18 1.25 79 | 43 1.43| 4 | 24
/ CLAY, greenish gray, moderately moist,
% moderately plastic sT| 19 1.4 75 | 47 15117 | o
% ST| 18 1.7 46 | 87 | 29 | 58
é ST| 18 1.75 52
Z ST | 18 2.0 50
% ST | 18 2.0 53195]32 |63
/ dark gray
/ ST| 18 1.7 88 | 46
/ with shells
/ ST |19 1.75 38
/ CH
/ no shells
% ST| 10 1.25 85|36 |61]|21]40 0.69| 15 | 29
% ST| 18 1.5 47
% ST| 18 1.7 52
/ greenish gray
% ST| 19 1.5 48 | 78 | 25| 53
% ST| 14 1.5 46
Z ST| 19 2.0 48 [ 87 | 24 | 63
% s

(Continued Next Page)



Quaternary Resource Investigations, LLC BORING NUMBER 13-1002

13588 Florida Boulevard
PAGE F
QRI Baton Rouge, LA 70820 3 OF 3
Telephone: 225-292-1400
Fax: 225-292-1404

CLIENT _USACE-Galveston District PROJECT NAME _Port Arthur Resident Office (PARQ)
PROJECT NUMBER _W912HY-13-D-0001, Task Order No.0008 PROJECT LOCATION _Port Arthur, TX
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’/ CLAY, greenish gray, moderately moist, Szl 1.5 o1
/ moderately plastic (continued) =
/ - ST| 19 13 68 | 57 | 72 | 23 | 49 083 8 | 0
/ CH
/ with trace of wood debris i
/ - ST |17 1.7 45
// 80

COPY OF PEGGY LAKE GEOTECH BH - PEGGY LAKE TEMPLATE.GDT - 3/14/14 16:11 - F:\\QRI DATA\TECHNICAL\JOBS (CURRENT)\ACE - GALVESTON\2012-12-20 GEOTECHNICAL CONTRACT\TASK ORDER DY08 2013-11-07 PARO\DELIVERABLES\PARO-FINAL.GP.

Bottom of borehole at 80.0 feet.




SUMMARY TABLE OF LABORATORY TEST DATA

Project Name: Port Arthur Resident Office Client: QRI | Terracon Project # : 92135321
Field Tests Atterberg Limits Grain Size Analysis Strenght Tests
g" Depth % by weight passing sieve Soil Particle Content uscs | We | vd Unconfined Compression UU Triaxial Test Direct Shear CU Triaxial Test
5 P TV | SPTn ) LLo PL PE e T4 T 10 [ 40 | 100 [ 200 | gravel | sand | site | elay [%2%| Symbol C | e
2 & Y ymbe c We vd Symbol C | We| vd Symbol c L We Symbol c ¢ ¢ |We |vd Symbol
ft tsf tsf bl/ft % Yo % % Yo % Yo % Yo Yo Yo Yo Yo Yo % | pef | ksf % pef ksf | % | pef ksf ° % ksf ksf ° % | pef
0-2 3.0 33
2-4 3.0 21 [ 103
4-6 1.5 44 19 25 100 | 100 | 99 97 86 0 14 86 CL 33
6-8 - 1.5 14 100 | 100 57 0 43 57 CL* 24
8-10 1.5 4 30
10-12 0.8 54 18 36 100 | 100 [ 100 88 0 12 88 CH 33 90 0.59 33 90 CH**
12-14 2.2 30
14-16 1.8 23 [ 101
16-18 1.5 22 | 107 1.49 22| 107 CH**
18-20 2.6 48 19 29 100 | 100 94 0 6 94 CL 26
20-22 2.7 23
22-24 2.5 23
24-26 - 34 100 | 100 17 0 83 17 SM* 23
26-28
28-30 1.5 11 30
30-32 1.75 56 22 34 100 | 100 98 0 2 98 CH 31
32-34 1.2 35
34-36 1.2
~ 36-38 1.6 37 85
§ 38-40 0.8 51 24 27 100 | 100 100 0 0 100 CH 40
% | 4042 1.25 39
= 42-44 1.2 51 21 30 100 | 100 100 0 0 100 CH 37 82 1.13 37 82 CH**
44-46 1.4 47
46-48 1.25 43 79 1.43 43 79| CH**
48-50 1.4 47 75 1.51 47 75 CH**
50-52 1.7 87 29 58 CH* 46
52-54 1.75 52
54-56 2.0 50
56-58 2.0 95 32 63 CH* 53
58-60 1.7 46 | 88
60-62 1.75 38
62-64 1.25 61 21 40 CH* 36 85 0.69 36 85| CH**
64-66 1.5 47
66-68 1.7 52
68-70 15 78 25 53 CH* 48
70-72 1.5 46
72-74 2.0 87 24 63 CH* 48
74-76 1.5 51
76-78 1.3 72 23 49 CH* 57 68 0.83 57 68 CH**
78-80 1.7 45




Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
El-AsTMD4318 [0 AASHTOTS895&T90 [J TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE
| ' USACE :

___Project No. 92145005
Contract No.W912HY-13-D-0001-DYOS

Date: !,_ 20_20,"

Boring No: 13-) 00)- Depth g €

Material Description: Till +  Fod cloy, W/ (0., Ray THE | s;pas . ek

O one Point B/Three Points B pass #40 sieve
Liguid Limit
Run No. 1 2 3 4 5 6
Tare No. £10 | 220 g2y
Tare + Wet Soil | 30,92 2),49) 2,05
%g Tare + Dry Soil [ 96, 23 ;)(p,g?_, 24 bd
@ S | Water [ w,
B'E Tare 'Sial }Q.l? ’S‘OL’
Dry Soil | Wy
Water Conent w
No. of Blows oY 2Y /<
- =
= FHEEE ENgdREsas PL
2 - G
5 : =g - PI
o = E =l T
B A e e E - 3= _ Symbol from
m pE e g s ¥ : plasticity chart
= P i =i LT TT 153 £ £ 4
= PR ESERNTRY V@
e e e 8 A it Scale MTE No. 577,
5 10 20 30 40
Number of blows
Plastic Limit NeThal
Water
Run No. 1 2 3 4 5 Content |
Tare No. | C‘:_C; =
Tare + Wet Soil| 37,70 | 7.2~
£ g | Tare + Dry Soil 26.24 | A6.04
B L | Water [ w,
=c Tare 29 .22~ 29.15
Dry Soil Wd
Water Conent w
Plastic Limit
Remarks
Technician tA/ <) CComputed by Checked by w e al,
Date: 1o 171 | Date: Che Date: Vsd vl V()




Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limjt, Plastic Limit, and Plasticity Index of Soils
B AsTMD4318 [0 AASHTOTS89&T90 [J TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005
USACE : contract No.W912HY-13-D-0001-DYOS8
lo o2
Boring No: 13- Depth Jo ~] 2~ Date: JoD- 2o] Y
Material Description: G-Q\f']"ﬂﬁ Cal ola —
' [4
O one Point E/Three Points E"ESS #40 sieve
Liquid Limit
Run No. _1 2 3 4 5 6
Tare No. Yid el <SpY
Tare + Wet Soil| 3,4 | 20,08 | 2/,]7)
z g [Tare+DySoil| 204D | DY FY | DT 2
3 £ | Water | w, _
= Tae [jX519 [ /K20 [/519
Dry Soil | W,
Water Conent w
No. of Blows E:S 25 AN
""" | & FEEEE Es n
Sobms=in Emmames - PL
;.. I - 1 o -
E == e s 8 0 0 ] e A o B Pl
8 St TE _}_— 3 Symbol from
© . i S i plasticity chart
= e iy e SEAL o :
i o A Al i'__l g o LL MTE No. (;Qb(af
= i B 2 0 Scale MTE No. {3285 ¢
5 10 20 30 40
Number of blows .
Plastic Limit bt iy
Run No. 1 2 3 4 5 Cv:r?:&_
Tare No. 3‘07 g—l V

Tare + Wet Soil | 2R, } Da,_(o;&
Tare +DySoil [ D |, K0 | 2],49

Weight
in grams

Water | W,
e [14.9C 1714, 9%
Dry Soil | Wy
Water Conent W
Plastic Limit
Remarks
Technician 9C Computed by Checkedby  §7p

Date: Date: Che Date: oA



11555 Clay Road, Suite 100

Terracon Ceonsuitants, Inc.

Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

£ ASTM D 4318

L AASHTOTS89&T90

Project: Port Arthur Resident Office - USACE

3 TEX 104,105, & 106

___Project No. 92145005

USACE : Contract No.W912HY-13-D-0001-DYOS
Boring No: 13-js072_Depth |& _ 99 Date: |- 20n- 201Y
Material Description: [tz ¢l p," Frefhas
[y E/
O one Point Three Points Pass #40 sieve
Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. <09 O 1Y
Tare + Wet Soil | 3 Lyl 2204 302
£ ¢ | Tare + Dry Soil [ 200 9 2laCcY 2636
2 £ | Water I w,
=e Tare 120 | 11.08 1S\
Dry Soil | Wy
Water Conent w _
No. of Blows "3 - 28 1<
3 !
== == = LL
1 o E : PL
. = eaicto:
..“C.i =i 5 WO ) 4551 18 P
o — = - =
-]
O . -
5 - 1= SRR EE el SRR R R Symbol from
o] = = e | 4 ot TE e
g : = ? ] SaEs : plasticity chart
== _.i._ | Vo . SN =
e LL MTE No. (2o 18
e e -+ Scale MTE No. &7 }/
5 10 20 30 40
Number of blows
Plastic Limit Naturar
T Water
Run No. 1 2 3 4 5 Content
Tare No. |22 K=3
Tare + Wet Soil; 7 .3¢L | 37,20
£ @ |Tare+ Dy Soil | 24,.05 | 35. 9%
2 £ | water | w,
= Tare 2q.04 | 29:25
Dry Soil | Wy
Water Conent W
Plastic Limit
Remarks
Technician C gﬂ / 3: Computed by Checked by zq
Date: 17—t Date: Che Date: 7 = I



11555 Clay Road, Suite 100

Terracon Consultants, Inc.

Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

G ASTM D 4318

0

Project: Port Arthur Resident Office - USACE

Boring No: 13-1002- Depth 20 -27.

AASHTOTS8S &T90 [J TEX 104, 105, & 106

___Project No. 92145005

USACE : Contract No.W912HY-13-D-0001-DYOS8

Date: )- 20~ Reoly

Material Description: cH /. Taw Lalcla
B 6ne Point Three Points Pa_ss #40 sieve
Liquid Limit =
Run No. i 2 3 4 05 6
Tare No. (-iQ_L UpZ Yi
Tare + WetSoil| 3),78 | Zlo| 21149
= £ | Tare + Dry Soil | 2€.9¢ 2€.3%4 25119
L [ water | w,
Se T Ic2y S [isa9
Dry Soil | Wy
Water Conent w .
No. of Blows 33 2 ]S
= == i : = LL
= S=Idialsy SES=E e pL
B_ = = ; :
5 = : o B PI
2 == SRR it 18
[=]
O -
R s St £ Symbol from
"t'“' — =] ..
2 3 T = : plasticity chart
=== - - LL MTE No. & 2lptns™
= - . SRER S 1! Scale MTE No.f} 927Y
5 10 20 30 10
Number of blows
Plastic Limit Natural
Water
Run No. 1 2 3 4 5 COHIEI:IL
Tare No. n7 2
Tare + Wet Soil| 2£3,"77 27202
= 2 |Tare+DrySoil| 3.0 | 35 .57
22 | water [ w,
=c Tare 29.27 | A9.13
Dry Soil | W,
Water Conent w
Plastic Limit
Remarks ,
Technician Ma/  JC  Computed by Checked by N \
Date: Date: Che Date: )



Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTMD 4318 [J AASHTOTS89&T90 [J TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005
USACE : Contract No.W912HY-13-D-0001-DYOS8
Boring No: 13-[pc2- Depth 2Z —tlo Date: [.2p-201Y
Material Description: el (rrany ]:4')" clay
4 /
O one Point Three Points E/PF:!SS #40 sieve
Liquid Limit
Run No. 1 - 2 3 4 5 6
Tare No. 4o ol
Tare + Wet Soil| L | Y 32,70 2.95
g £ [Tare + Dry Soil gloff? o 19 24,02
g g) Water | W,
Se | Tae [15.28 | J£.29 []x.0D
Dry Soil | Wy
Water Conent W _
No. of Blows Y 2y kS
me —f— o I ! LL
= ] h = - ] PL
= o s
% = S i e e B SEESES amSERT &N P
O - -+ -
5 - Symbol from
] — — Lt T 1000 - 3k i
= — : RS dice plasticity chart
=== LL MTE No.-2b1 0y~
= g Tt Tt Scale MTE No.
5 10 20 30 40
Number of blows
Plastic Limit Natural
Water
Run No. 1 2 3 4 5 Content |
Tare No. 1o [~ ieq

Tare + WetSoil | 2£. g6 327.19
Tare + Dry Soif 554—‘4’ _35 S

Weight
in grams

Water | W,
Tare 29 17 29 .25
Dry Seil | Wy
Water Conent W
Plastic Limit

Remarks

Technician M‘I Z jg: Computed by Checked by 7
Date: T 4 ’le.” Date: Che Date: E \ij )




Terracon Consulitants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTMD 4318 [0 AASHTOTS89&T90 [J TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005
USACE : Contract No.W912HY-13-D-0001-DYO8
Jecn
Boring No: 13- Depth C/;'l -4y Date: /-3 <20l Y
Material Description: Cravw §$at+ o,@,q\‘,
/
O one Point E/Three Points é//Pass #40 sieve
Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. YoL 5@‘{ 1) O;b
Tare +WetSoil| 22 (S | 2,68 [ 32,6]
= £ | Tare+DrySail| 9ig 4 | 20 1 Q—lo.hz
-g,'-’ g Water | W,
Se e o) [KZZ | kgt
Dry Soil | W4
Water Conent w
No. of Blows 28 25 )
e BSEEsscssfjsnEs LL
il a - ] 3 -'-_T. jists B
- eales T - PL
;.. fin=] s T3 - =L :
5 = SEREEEE o
2 = mERE R For s
Q = i
O o : , -
5 e R —eetogd bt . Symbol from
g B F3EITe ;_ FFEL plasticity chart
""""""" TP ER T LU MTE No. Cp/a5
o = SEE SR HAHHEHTH  Scale MTE No. 289y
5 10 20 30 40
Number of blows
Plastic Limit U CLILE
Run No. 1 2 3 4 5 CV‘\JI:;:;I_
Tare No. bﬂ v 273

Tare + Wet Soil | 22,734 QQ(' s
Tare + Dry Soill ;_2],0"] ;)l.?)?b

Weight.
in grams

Water | W,
Tare Il’rl g 9 l Ko 3

Dry Soil | W
Water Conent W
Plastic Limit
Remarks
Technician UC_, Computed by Checked by >
Date: Date: Che Date: 7 (2



Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
00/AsTMD4318 [0 AASHTOTS89&T90 [J TEX 104,105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005
USACE : contract No.W912HY-13-D-0001-DYOS
Boring No: 13-|507. Depth 5o, 7 - Date: )-~2p_. 20}V
Material Description: CAL /) Lrevw Cut clag
[ 1
0 one Point Three Points Pass #40 sieve
Liguid Limit
Run No. 1 . 2 3 4 5 6
Tare No. FO0% 2200 990 |
Tare + Wet Soil| 32 Yo 3082 20,%0
= & | Tare + Dry Soll 24,473 22,573 2%.°2
S 2 [ water [ w, '
= Tare .92 |15 1< /5,10
Dry Sail | W,
Water Conent w
No. of Blows 33 25 /€
:_..m-— _“;u-} 1.5 1 { LIRS - e od LL
— NS NarRdnaEas : PL
= P =2 + -+t
|5 + s==ns +H PI
s =
0 DALY TeeeRRp B j% J SO A R T S
5 - == Symbol from
g == e 3= mEaRE g plasticity chart
= = o - s St S S S LL MTE No. G:a-lglog'
- SRS SRR T - Scale MTE No. 3789 Y
5 10 20 30 40
Number of blows
Plastic Limit RELT L
Water
Run No. 1 2 3 4 5 Content |
Tare No. hé : {03
Tare + Wet Soil| 377 | L& 237
£ 2 |Tare+DrySoil | 35 .56 2412
S8 [ water [ W,
2c Tare f.lQ- ib 2q. (f:
Dry Soil | Wy
Water Conent W
Plastic Limit
Remarks ,
Technician Y/ JC  Ccomputed by Checked by /"
Date: - 17— 1\ Date: Che Date:

¥ \I\V"



Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
@d-AsTmMD4318 [ AASHTOTS89&T90 TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005

USACE : Contract No.W912HY-13-D-0001-DYOS

Boring No: 13-fco L Depth 56 - 5& Date: /. 20~ 201Y
Material Description: € C—ra-—, Cé.l—o{.qv;
4 f
One Point [BZrhree Points B/Pass #40 sieve
Liquid Limit
Run No. 1 2 ‘ 3 4 5 6
Tare No. 09 | §22 27
Taro +WetSoi| 31,3% | 30,25 | 20,90
= & |Tare+DrySoil | 2253 | 22,80 2288
3 E [ Water | w,
e[ Tae [ 1606 |IK03 | pelY97
Dry Soil | W,
Water Conent w
No. of Blows 2 2< 19
o EEE R ERENEEESesunn LL
-_T- ————— = ...._..,...........-..:. .4 - -7- e -” o o B e 3 PL
= : : 1 ]
5 = e . SEgsEzgas PI
2 ¥ i ] I e e
o 3 2L
0 RN S— o U e -
5 = e 14T = : Symbol from
g ] b -—i}-_ e e plasticity chart
e =S - HEHEH U MTENo. G2k
e e A Snas Scale MTE No. 3269y
5 10 20 30 40
Number of blows
Plastic Limit | hawral
Water
Run No. 1 2 3 4 5 Content
Tare No. 121 W,
Tare + Wet Soil| 7,60 57.0%
= 2 | Tare + Dry Soil 25.5(, 25 i
8 2 | Water [ w,
2c Tare 29-172. 2921
Dry Scil | Wy
Waier Conent w
Plastic Limit
Remarks o,
Technician S JA Z Y ¢ Computed by . Checked by v \ ,,q
Date: o\~ 1}~ e Date: Che Date: Vi !




Terracon Consuitants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTMD 4318 [ AASHTOT89&T90 [J TEX 104, 105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005

USACE : Contract No.W912HY-13-D-0001-DYO8
Boring No: 13-’@02‘ Depth é;: 2 Yy

Date: S A
)15 =iy

Material Description: ooy Cat claq
7
2 one Point - Eﬁree PointZ_ m’ﬁass #40 sieve
- Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. 20y 211 2173
Tare + Wet Soil | 24,99 20,9 0.7
= 2 |Tare+ Dy Soil [ 24,977 | 24 7€ o (VR Y B
-2 £ | water | w, ~
= Tare /shlo [ 620 | j5-90]
Dry Soil | W
Water Conent W
No. of Blows "3, 24{- 19
b T ;
=t— 5 Eanb : : LL
- e R e R e PL
;_ == = . ] HHH
5 S=zEss Pl
5 e e i REmm e
E - s T 1 E Symbol from
S T e = plasticity chart
S iy Do e e T e e e LL MTE N g—gblﬁ:\.’
— — A - Scale MTE No. £2£9Y
5 10 20 30 40
Number of blows
Plastic Limit Natrar |
Water
Run No. 1 2 3 4 5 Content
Tare No. 2 P
Tare + Wet Soil | 22, €\D 22,07%
£ @ | Tare + Dry Soilﬂg_}f! =2 20.9%
2 & | water | W,
e Tae  [J4.92 []19.47
Dry Soil | W, s
Water Conent w
Plastic Limit
Remarks
Technician __ 7] C~ Computed by Checked by 140
Date: Date: Che Date:

2> |



Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
O AsTMD4318 [0 AASHTOT89&T90 [J TEX 104,105, & 106

Project: Port Arthur Resident Office - USACE ___Project No. 92145005

USACE : Contract No.W912HY-13-D-0001-DYOS
Boring No: 13-jp02- Depth £ 8-75 Date: /-2o_ 2014
Material Description: CH- /| &ren Giclay
/ \
O one Point Three Points E/Pass #40 sieve
Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. 3' ’ X 8'25‘ 7 p
Tare + Wet Soit| 3}, 50.,M] 2ol
& 2 | Tare + Dry Soil 24,] ;)3,88' 22,7 J
3 g Water i W,
= e Tare IS.OW 15131 ’L’lag’
| Dry Soil | W,
Water Conent W
No. of Blows 2 A 177
- 1
= et mEmma; i LL
b —— _.— . _. i T+ - ‘-_..... PL
;. At - iy . I
8 == PI
= — e ]
3 = 1
&) = = = i
5 = 3] = r = Symboal from
= - |astici
= — ; + plasticity chart
=2 5 LL MTE No. (>3 to
] PR i+ Scale MTE No. E?f?y
5 10 20 30 40
Number of blows
Plastic Limit Naturl
Water
Run No. 1 2 3 4 5 Content |
Tare No. i je3
Tare + Wet Soil| 37,45 | 277, ol
= 2 | Tare + Dry Soil 35 79 25. 50
8 2 [ water | w,
2c Tare 29,06 29-i5
Dry Soil | W, '
Water Conent W
Plastic Limit
Remarks
Technician f J\ /. JC  computed by Checked by
Date: fo1Geit | Date: Che Date: j ¥ ] i v )



Terracon Consultants, Inc.

11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 690 8989

Liquid Limit, Plastic Limit, and Plasticity Index of Soils
AASHTOT89&T90 [J TEX 104, 105, & 106

[ASTMD 4318

a

Project: Port Arthur Resident Office - USACE

Boring No: 13-jec?. Depth 72 _74-

USACE .

Material Description:

cH

___Project No. 92145005
Contract No.W912HY-13-D-0001-DYOS8

Date:

& 3 Cﬂ"- 0147

O3 one Point Three Points Pass #40 sieve
Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. )0 § EQ ! [*]
Tare + Wet Sail| 24,3 b 20,85 29,63
2 2 |Tare +Dry Soil | 22,28 22,85 2o 82
-§ £ | Water | W, B
£ Tare 1598 151D 1S. 2o
Dry Soil | W, '
Water Conent w ’
No. of Blows '3§ 2l l D)
—obe b e b e L LL
o e e Y ¥ 2 1
] p .j_!_ o BEES PL
= i 212 u
8 = iz PI
= e S M
[=] e b ¥
O == . f
§ o SEEESCESSERISSEE - Symbol from
[0 7 e » AL » Hoh
$ - 11 e plasticity chart
e e e : LL MTE No. éggc ‘
= 11 {1 Scale MTE Nom
5 10 20 30 a0
Number of blows
Plastic Limit N
Water
Run No. 1 2 3 4 5 Content
Tare No. Y o5
Tare + Wet Soil| 2 7.¥C | 34.499
£ g [Tae+DySol| 26.i9- | 25 .54
2 S | Water | W,
2 c Tare :’Lq OB 29 %
Dry Soll Wd
Water Conent w
Plastic Limit
Remarks ,
Technician C]az e Computed by Checked by Y
Date: 1. 1- Date: Che Date: /v U )



Terracon Consultants, Inc.
11555 Clay Road, Suite 100 Houston, TX 77043 P [713] 620 8989

Liquid Linzit, Plastic L|m|t and Plasticity Index of Soils

ASTM D 4318 AASHTOT89 & T90 n TEX 104, 105, & 106
Project: Port Arthur Resident Office - USACE ___Project No. 52145C05
' USACE : cContract No.W912HY-13-D-0001-DYOS8
ol
Boring No: 13- Depth ) é,-—'jg Date: i/gg, /;o}l{
_— A
Material Description: Cear Lot clav
7 /
O one Point %ree Points E’?ass #40 sieve
Liquid Limit
Run No. 1 2 3 4 5 6
Tare No. l—H'—l S\Qg Sl")
\ Tare + Wet Soil| 20, | 2,27 24,40
£ L - Tare + Dry Soil 2%2‘2 22U &3 27,2
2 S | water [ w,
g Tae [Sib IS 20 | K<
Dry Soil | Wy
Water Conent W N
No. of Blows 2L D—(:o 2
= SHEER = L
s e e s ot e Skt SR imsman PL
2 i S e o o BERSL s
E = _ 3 - ! » " e a5 P
S T T
i i o 5 -i e e Symbol from
s = _-—_"~ EEE==3Sagas E faEs plasticity chart
T e—ra ey a7 I 6 I 5 0.9 5 O R L LL MTE No. bIOS—
— e R Scale MTE No. Y
5 10 20 30 40
Number of blows
_ Plastic Limit Narture!
Run No. 1 2 3 4 5 CV::::&_
Tare No. M 3 a3
Tare + Wet Soil| 22, {0 22,071
= 2 | Tare + Dry Soil | 9 o7 022Y
2 S | Water I W,
= Tare [SotL | M,9¥
Dry Soil | Wy
Water Conent w
Plastic Limit
Remarks n
Technician QQ, Computed by Checked by "(6\’
Date: Date: Che Date: n

>\




Moisture Content Tests (ASTM D2216) 1rerracon

Date:__04-- 22-2014 Project No:92145005
Project Name: Port Arthur Resident Office - USACE Contract #W912HY-D-0001-DY08
[e] = = = o 2 ~ — 2
Zle | %2 @ Description of Material 3 S = b= 2 S
£ g | £ S o * + o & =
Sq 8 | 8102 B : . sl 8|8 &8
\ |G [N CloY \’b 1724 /29.
\'59 - (?g 55117 5nd Jenees 1N 76| <1823
—x
50! 13 --u_‘}\_f.Iﬂ_":‘__(‘_/_Q:_V_|_i‘_"’:‘:‘L_ % oafp %qﬁ "
A o |m A
L e
4
Technician: M%n ScaleNo.:[0 J3s0:0 MTEB93:00 B8449:00
- -2014

Tested By: d(/Date: 01 I? -2014 Reviewed By 'V l (*’



Moisture Content Tests (ASTM D2216 -".en'acun

Date:_ 01 - /§2014____ Preject No:92145005
Project Name: Port Arthur Resident Office - USACE Contract #W912HY-D-0001-DY08
e |l ~| 8 8 | 2| 5 o
gzc:, E_ i“:’ g @ Description of Material ‘Zj E E § @ E
§la|&8| 5|8 — S 2| 8|8 |2 |8
— p | @ .vL..g o _leans_ C _ 186.
Lad o” 7 y, “ Pes |22694 84 |ett
| b _389_‘*:’1“___99444«_ Lewns Qo 12%
L) o Vi | j A lisyosi 19 |sou
R | Greny Gtn v S Cluy | T20 146.
Avilo ? yﬁ' |gs.s! o |4247
° | Bren)  Lomolsy AT Is7.
Q S Clovss; <p (85 54 28_'1 ot 52
| Ton Sban Gk Clay .0/, /5
\'b/l'{ u-..Q _@0‘3’ = 2A |18t 2 woste
i
(| . . T 20 Loy 129.
gmb © s. PSS ""52/ vz (16208 12 lys.72
M Tm-lm--&—a.wj SAt_ 162
p Lo Grrzeny Leaun Cloag.- l8o.|
[d e ;'Mmtzaé 7 hot zosy| S8 |57.of
v St Quasd, v Clarg /59,
agopt’V o ch oA “ 12 gy 87 88 kosy
; Tan_Sids. Clay . 190.
4,%40 7 - % _|e&a |228% (Y |elSB
ﬂ( v |7 gy | Q L ,/éé 12%,
g lno” ,‘/M ‘% A5 15 1/t 358 88 |Yo.¢s]
‘%?Qp 4,‘!/b """""""""""""""
fi P\ oo [ut v/ Sl I,
a0 R aﬂ:ﬂfw 7 4 510 [y7289 ac|f9e
NEYs %;{: Ol /56
40—‘)"” o/ S‘{:ﬁf TS 157 8 y‘t 5.84 7%p,041
W /et teks_ w!_ wof SAE M7
a ﬁzﬁf s O sy 6b 9887
4/“{ ( % Lo (o __@_i: _____ . 104,
v ¢ 59’5 & Qb"}/ % (stre| g |72

Technician; ScaleNo.:O J350:0 MTER93:0 B8449:0

I

Tested By: Date: 01 - -2014 Reviewed By : X/ { ( 2;5/ 2014




Moisture Content Tests (ASTM D2216) 1re|-|-acon

Date:_ 01 - /1-2014 Project No:92145005
Project Name: Port Arthur Resident Office - USACE Contract #W912HY-D-0001-DY08
o — % C % G 9:-:
% E E’ g @ Description of Material 2 |‘—f iIE § @ E
| E|E| 5|z els | 2| 83| %
i} 7] [ s = | o % L&# / 7 [ 2 [ 312 [ = .
= : - ,,
F) kgl 2t _Ug L s .
\001/ 4 | - 1T |1 115| 6g 1857
¢ | G G cwa, ______ l69.
2 408 |zczd 7] |e215
59 [ Gcoy Bd-c. P — 172,
o %&* 6 lAdp ,06 63
Ay L«qu:__ -@./_.QBM 62, ‘
e’ P% A 24| 7% |p1et,
Y | Gra) el C Ny w /[ Le 14¢.
A o % / igs?o| &5ls15]
b _f__ __QE-Q'_(___ .:.:’.L&w-aﬂ lyo.
e os 18285 27 |58.58
0 _(nv__ QJ’ _____ vy,
o |e” 7 3" 0o 157 yo [5Bss
M e:m? ..Q.ﬁ’du? _ofle . 157,
A0 _ 7 28 2o248 78 (o
) G (i __&f__ﬁ’{a.j,/__ws [e3,
Pr |4 :Z;fs / S y27e g1 -7
” ' Q.ﬁ(‘__@lwy_ wie ol Soud '3!.
e - 13&  |168.06| ¥ osy
¥ | Cade _Q&M ......... 1""“ '
1% & WaL12 0
___________________________ 3
Technician: M ScaleNo.:0 J350:01 MTEB93:[0 B8449:00

Tested By: / /7 Date: 01 - -2014 Reviewed By : ( / ﬂ - -2014



&

Project: Port Arthur Resident Office - USACE

UNCONFINED COMPRESSION TEST (ASTM D2166)

Job No. 92145005
Boring No.: 13= %1002~

Depth (ft) o - 12~

Cohesion (isf)
Date of Test

Contract No.W912HY-13-D-0001-DY06

Tlerracon

: _ . wf
Material Description 1M ‘_"—t T2l Fod Uay
Cak

Sample Length {inch) £

140 | 5-&oe

5995 & 395

- -2013

Sampie Diameter (inch) 2..6(0 | %.¢{3

2.5321 2.602-

Moist Weight (g)

9627

Ave

" Strain Dial
(0.001 inch)

Load
(Ibs.)

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

550

600

650

700

750

800

850

\/ Unconfined

Caliper No. [JW10202 [] W10203 [] W10204

(honss o fr aple Ut

Moisture Content Determination

Tare Number ¢
Wet Soil + Tare (g) i53b.o02—
Dry Soil + Tare (g) Hiy. 45

Tare Weight (g) Eo -

Prepared By: [ A / Date: 01- 2% . -2014

Scale No.: [] J350 [] MTE B93 [] B8449

Failed Sample Sketch

—

Shear pd 40"
Bulge /
\ Vertical
\ Spiit
S
Tested By: } Lo - 2014
Computed By: - -2014

Machine: [] HM 2000 [] $610



Project: Port Arthur Resident Office - USACE

UNCONFINED COMPRESSION TEST (ASTM D2166) .“.erraw?n

”jgy/dob No. 92145005 Material Description G Fad— CSLM o

Boring No.: 13- 1c0Z~
Depth (ft) Y2 '-H-/" Sample Length (inch) 5575 | 5778 | 298, | S5+« FF2
Cohesion (tsf) Sample Diameter (inch)_ 2.@ol | 28032 | 2.-8of | 2+ ¥03

Date of Test - -2013 Moist Weight (g) 546 . & Ave
Contract No.W912HY-13-D-0001-DY06 , Caliper No. [1W10202 [[] W10203 [] W10204

e

Y,

" Strain Dial Load Unconfined
(0.001 inch) (lbs.)
0
20
40
60 Moisture Content Determination
80 Tare Number Gy
100 Wet Soil + Tare (g) | 147 43
120 Dry Soil + Tare (g) 124 -2f
140 Tare Weight (g) 5o .7

160 ‘
180 Prepared By: (/l/\/ Date: 01-2-%  -2014
200 Scale No.: [ J350 [] MTE B93 [] B8449

220
240 Failed Sample Sketch
260
280
300
320 Shear L1
340 J
360 Buige
380
400 Vertical
420 Split
440

460
480
500
550
600
650 Tested By: A 01- -2014
700
750 Computed By: - -2014

800
850 Machine: [] HM 2000 [] S610




Project: Port Arthur Resident Office - USACE

UNCONFINED COMPRESSION TEST (ASTM D2166)

Job No. 92145005

Boring No.: 13=%1 00 2-

Tlerracon

Material Description " T J d.a:g Coet !

Depth (ft) “g 50 Sample Length (inch) £77¢q4 | S 174 | 774+ & F¢2-
Cohesion (tsf) Sample Diameter (inch) 2 775 | 2.805| 2.98¢C| 2-7 89
Date of Test - -2013 Moist Weight (g) lo2],. o Ave

Contract No.W912HY-13-D-0001-DY086

Strain Dial |
(0.001 inch)

Load
(Ibs.)

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340
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Caliper No. w0202 [] W10203 [] W10204
‘/ Unconfined

Moisture Content Determination
Tare Number 2P
Wet Soil + Tare (g) | 87.
Dry Soil + Tare (g) MG . 3%
Tare Weight (g) 9.5

Prepared By: OL\/ Date: 01- 2%  -2014

Scale No.: [] J350 [] MTE B93 [] B8449

Failed Sample Sketch
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Tested By: Q' o1- -2014
o’
Computed By: - -2014

Machine: [[] HM 200D [7] S610



Project: Port Arthur Resident Office - USACE

UNCONFINED COMPRESSION TEST (ASTM D2166)

Material Description  (Cav ),#Qrk et

Job No. 92145005

Boring No.: 13- /O'Uii,——

Tlerracon

Depth(fty  Fb-—T8 Sample Length (inch) ™. 86 | 5-86 | S %6 | (5 84
Cohesion (tsf)  Sample Diameter (inch) 2.4 2.6 | 2-H | 2-H
Date of Test - -2013 Moist Weight (g) G44. 3 Ave

Contract No.W912HY-13-D-0001-DY06

Load
(Ibs.)

‘Strain Dial
(0.001 inch) |

0
20

40
———

80
100 7
120
140
| 160
180
200
220

240
260
| 280
300
320 |
340
360
380
400
420 |
440
460
480
500
550
600
650
700
750
800
850

Prepared By:

Caliper No. [ W10202 [] W10203 [] W10204

/ Unconfined

Moisture Content Determination

Tare Number

Dry Soil + Tare (g) |
Tare Weight (g)

- Al
Wet Soil + Tare (g) | /385 2F

140- 61
g2.26

——

) Jgﬂ, Date: 01- 23 -2014

Scale No.: [] J350 ] MTE B93 [] B8449

Failed Sample Sketch
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UNCONFINED COMPRESSION TEST

2
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0.5 /
0
0 5 10 15 20
Axial Strain, %

Sample No. 1
Unconfined strength, ksf 1.175
Undrained shear strength, ksf 0.588
Failure strain, % 14.8
Strain rate, in./min. . 0.055
Water content, % 33.0
Wet density, pcf 119.1
Dry density, pcf 89.6
Saturation, % 99.0
Void ratio 0.9166
Specimen diameter, in. 2.602
Specimen height, in. 5.795
Height/diameter ratio - 223
Description: Light gray and tan Fat Clay w/calcareous nodules
LL= | PL= Pl= | Assumed GS=2.75 | Type: Undisturbed
Project No.: 92145005 Client: Quaternary Resource Investigations, L.L.C.
Date Sampled:
Remarks: Project: Port Arthur Resident Office USACE
ASTM D2166

Location: 13-B1002
Samnle Number: 6 Depth: 10-12 ft.
UNCONFINED COMPRESSION TEST
Terracon Consultants, Inc.
Houston, TX




UNCONFINED COMPRESSION TEST 2/14/2014

Date:

Client: Quaternary Resource Investigations, L.L.C.

Project: Port Arthur Resident Office USACE

Project No.: 92145005

Location: 13-B1002

Depth: 10-12 ft. Sample Number: 6

Description: Light gray and tan Fat Clay w/calcareous nodules

Remarks: ASTM D2166

Type of Saipie: Undisturbed

Assumed Specific Gravity=2.75 LL= PL= Pl=
Parameters for Specimen No. 1

~ Specimen Parameter Initial

Molisture content: Moist soil+tare, gms. 136.020
Moisture content: Dry soil+tare, gms. 114.850

Moisture content: Tare, gms. 50.720
Moisture, % 33.0
Moist specimen weight, gms. 963.70
Diameter, in. 2.602
Area, in.? 5.317
Height, in. 5.795
Wet density, pcf 119.1
Dry density, pef 896
Void ratio 0.9166

Saturation, % 99.0

‘y SRV F o A, . e p e A
w ol N e et TeraTak, TS L, Vs
251 Reaaings 1or opECimen NG

Strain rate, in./min. = 0.055
Unconfined compressive strength = 1.175 ksf at reading no. 27

Def. Daviator
Dial Load Load Strain Stress
No. in. Diai Ibs. % ksf
0 0.0000 0.000 0.0 0.0 0.000
1 0.0000 0.000 0.0 0.0 0.000
2 0.0042 2.188 22 01 0.059
3 00097 5055 51 0.2 0.137
4 0.0152 8.508 85 03 0.230
5 0.0212 11.626 116 04 0314
6 0.0253 14.230 142 04 0.384
7 00313 17.370 i74 0.5 0.468
8 0.0368 20.235 202 0.6 0.544
9 00443 23112 231 08 0621
10 0.0528 25.888 259 09 0.695
11 0.0688 29.448 294 1.2 0.788
12 0.0858 32.167 322 15 0.858
13 0.1144 35.069 351 20 0.931
14 0.1601 37.844 378 28 0.997
15 02117 39,942 399 37 1.042
16 0.2633 41.501 415 45 1.073

Terracon Consultants, Inc.




No.

17
18
19
20
21
22
23
24
25
26
27

Def.
Dial
in.
0.3149
0.3721
0.4294
0.4860
(.5432
0.6004
0.6576
0.7147
0.7718
0.8289
0.8554

Load
Dial
42.865
44,089
45127
46.119
47.084
47.749
48.551
49295
49.962
50.556
50.913

Deviator
Load Strain Stress
Ibs. % ksf
429 54 1.098
44.1 6.4 1.117
451 74 1.132
46.1 8.4 1.144
471 94 1.156
47.7 104 1.159
486 11.3 1.166
423 123 1.170
50.0 133 1.173
50.6 143 1.173
509 148 1.175

Terracon Consultants, Inc.




UNCONFINED COMPRESSION TEST

2

1Y)

?3 2 \‘\
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0
0 10 15 20
Axial Strain, %

Sample No. 1
Unconfined strength, ksf 2.259
Undrained shear strength, ksf 1.129
Failure strain, % 104
Strain rate, in./min. 0.055
Water content, % 37.1
Wet density, pcf 111.8
Dry density, pcf 81.6
Saturation, % 92.4
Void ratio 1.1049
Specimen diameter, in, 2.803
Specimen height, in. 5.778
Height/diameter ratio 206
Description: Gray Fat Clay w/shell
LL= PL= Pl= | Assumed GS=2.75 | Type: Undisturbed
Project No.: 92145005 Client: Quaternary Resource Investigations, L.L.C.
Date Sampled:
Remarks: Project: Port Arthur Resident Office USACE
ASTM D2166

Location: 13-B1002
Sample Number: 22 Depth: 42-44 fi.

UNCONFINED COMPRESSION TEST

Terracon Consultants, Inc.
Houston, TX




UNCONFINED COMPRESSION TEST

Date:

Client: Quaternary Resource Investigations, L.L.C.

Project: Port Arthur Resident Office USACE

Project No.: 92145005

Location: 13-B1002

Depth: 42-44 ft. Sample Number: 22

Description: Gray Fat Clay w/shell

Remarks: ASTM D2166

Type of Sample: Undisturbed

Assumed Specific Gravity=2.75 LL= PL= Pl=
Specimen Parameter Initial

Moisture content: Moist soil+tare, gms. 147.48C
Moisture content: Dry soil+tare, gms. 121.210

Moisture content: Tare, gms. 50.470
Moisture, %. 37.1
Moist specimen weight, gms. 1046.80
Diameter, in. 2.803
Area, in.2 6.171
Height, in. 5778
Wet density, pcf 111.8
Dry density, pcf 81.6
Void ratio 1.1049
Saturation, %

Strain rate, in./min. = 0.055

92.4

‘egi Readings for Specimen No.

Unconfined compressive strength = 2.259 ksf at reading no. 19

Def.
Dial
in.
0.0000
0.0000
0.0068
0.0168
0.0238
0.0328
0.0429
0.0629
0.0970
0.1427
0.1944
0.2402
0.2803
0.3290
0.3716
0.4147
0.4573

=
(]

O 0t BN = O

e e e e N T e oy
(- BV I RV S N

Load
Diai
0.000
0.000
5.166

11.410
17.103
23.235
28.649
34.896
40.636
46.381
52.514
58.244
63.764
71.007
78.060
85.531
92.817

Deviator
Load Strain Stress
ibs. % kst

0.0 0.0 0.000

00 00 0.000

52 01 0.120
114 03 0.265
17.1 04 0.397
232 05 0.539
286 0.7 0.664
349 1.1 0.805
406 1.7 0.932
464 25 1.056
525 34 1.184
582 4.2 1.303
638 409 1416
710 5.7 1.563
78.1 64 1.704
8.5 72 1.853
928 79 1.995

Terracon Consultants, Inc.

2/14/2014




No.

17
18
19
20
21
22
23

Def.
Dial
in.
0.5004
0.5575
0.6000
0.6146
0.6646
0.7002
0.7427

Load
Dial
09.367
105.868
108.017
107.924
103.983
98.570
91.823

Test Readings for Specimen No. -

Deviator

Load Strain Stress

Ibs.
99.4
105.9
108.0
107.9
104.0
98.6
91.8

%

8.7

9.6
10.4
10.6
11.5
12.1
12.9

ksf

2.118
2.232
2.259
2.251
2.147
2.021
1.867

Terracon Consultants, Inc.




UNCONFINED COMPRESSION TEST
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0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, ksf 3.015
Undrained shear strength, ksf 1.508
Failure strain, % 6.9
Strain rate, in./min. 0.055
Water content, % ) 47.0
Wet density, pcf 110.3
Dry density, pcf 75.0
Saturation, % 100.3
Void ratio 1.2875
Specimen diameter, in. 2.789
Specimen height, in. 5.772
Height/diameter ratio 207 o
Description: Gray Fat Clay
LL= PL= Pl = | Assumed GS=2.75 | Type: Undisturbed
Project No.: 92145005 Client: Quaternary Resource Investigations, L.L.C.
Date Sampled:
Remarks: Project: Port Arthur Resident Office USACE
ASTM D2166

Location: 13-B1002
Samnle Number: 25 Depth: 48-50 ft.

UNCONFINED COMPRESSION TEST
Terracon Consultants, inc.
Houston, TX




UNCONFINED COMPRESSION TEST

Date:

Client:

Project:

Project No.: 92145005
Location: 13-B1002
Depth: 48-50 ft.
Description: Gray Fat Clay
Remarks: ASTM D2166
Type of Sample: Undisturbed

Assumed Specific Gravity=2.75

Speciman Parameter

Moisture content: Moist soii+tare, gms.

Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gims.
Moisture, %

Moist specimen weight, gms,
Diameter, in.

Area, in.?

Height, in.

Wet density, pcf

Dry density, pcf

Void ratio

Saturation, %

=5

Strain rate, in./min. = 0.055

Quaternary Resource Investigations, L.L.C.
Port Arthur Resident Office USACE

Sample Number:

LL= PL=

Initial
187.850
146.840

59.540
47.0
1021.00

2.789

6.109

5772

110.3

75.0
1.2875
100.3

bt CEPI YOS
RCCE e

Unconfined compressive strength = 3.015 ksf at reading no. 19

Def. Deviator
Dial Load Load Strain Stress

No. i, Dial ias. % ksf
0 0.0000 0.000 0.0 0.0 0.000
1 0.0000 0.000 00 0.0 0.000
2 00082 7222 7.2 01 0.170
3 0.0157 15.465 155 03 0.364
4 0.0i98 22912 229 03 0.538
5 0.0258 31.306 313 04 0.735
6 0.0333 39.348 393 06 0.922
7 0.0428 46.862 46.9 0.7 1.096
8 0.0574 53.872 539 1.0 1.257
9 0.0804 61.652 617 14 1.433
10 0.1089 69.084 69.1 1.9 1.598
11 0.1375 76.038 760 24 1.750
12 0.1660 83.088 83.1 29 1.902
13 0.1947 90.754 908 34 2.067
14 0.2233 99032 990 39 2.244
15 0.2524 107.605 107.6 4.4 2425
16 0.2805 116.068 116.1 4.9 2.603

Terracon Consultants, Inc.

2/14/2014

25




No.

17
18
19
20
21
22
23
24
25
26
27

Def.
Dial
in.
0.3151
0.3577
0.4009
0.4149
0.4576
0.4862
0.5147
0.5433
0.5859
0.6145
0.6431

Load
Dial
125.296
133.764
137.480
137.338
130.127
122.994
114.070
106.596
95.498
85.282
76.594

Devialor

Load Strain Stress

Ibs.
125.3
133.8
137.5
137.3
130.1
123.0
114.1
106.6
95.5
85.3
76.6

%
5.5
6.2
6.9
7.2
7.9
8.4
89
9.4
10.2
10.6
11.1

ksf

2.792
2.958
3.015
3.004
2.824
2.655
2.449
2.27¢
2.022
1.796
1.604

Terracon Consultants, Inc.




UNCONFINED COMPRESSION TEST
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0
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Axial Strain, %

Sample No. 1
Unconfined strength, ksf 1.651
Undrained shear strength, ksf 0.826
Failure strain, % 7.6
Strain rate, in./min. 0.055
Water content, % 56.9
Wet density, pcf 107.2
Dry density, pcf 68.3
Saturation, % 102.5
Void ratio 1.5485
Specimen diameter, in. 2.700
Specimen height, in. 5.860
Height/diameter ratio 2.17
Description: Gray Fat Clay
LL= PL= | PI= | Assumed GS=2.79 | Type: Undisturbed
Project No.: 92145005 Client: Quatemary Resource Investigations, L.L.C.
Date Sampled:
Remarks: Project: Port Arthur Resident Office USACE
ASTM D2166

Location: 13-B1002
Sampie Number: 39 Depth: 76-78 it.

UNCONFINED COMPRESSION TEST
Terracon Consultants, Inc.
Houston, TX




UNCONFINED COMPRESSION TEST 2/14/2014

Date:

Client: Quaternary Resource Investigations, L.L.C.

Project: Port Arthur Resident Office USACE

Project No.: 092145005

Location: 13-B1002

Depth: 76-78 fi. Sample Number: 39

Description: Gray Fat Clay

Remarks: ASTM D2166

Type of Sample: Undistiurbed

Assumed Specific Gravity=2.79 Li= PL= =
Specimen Parameter Initial -

Moisture content: Moist soil+tare, gms. 185.270
Moisture content: Dry soil+tare, gms. 140.670

Molsture content: Tare, gms. 62.260
Moisture, % 56.9
Moist specimen weight, gms. 944.30
Diameter, in. 2.700
Area, in2 5.726
Height, in. 5.860
Wet density, pcf 107.2
Dry density, pcf 68.3
Void ratio 1.5485

Saturation, % 102.5

Strain rate, in./min. = 0.055
Unconfined compressive strength = 1.651 ksf at reading no. 20

Def. Deviator
Dial Load Load Strain Stress
No. in. Dial Ibs. % ksf
0 0.0000 0.000 0.0 0.0 0.000
1 0.0000 0.000 0.0 0.0 0.000
2 00111 3411 34 02 0.086
3 00211 7.528 75 04 0.189
4 0.0271 11.451 11.5 0.5 0.287
5 00326 15915 159 06 0.398
6 0.0372 19.937 199 0.6 (.498
7 0.0412 23.745 237 07 0.593
8 0.0472 28.183 28.2 08 0.703
9 0.0527 32.128 321 09 0.801
10 0.0627 37.242 372 1.1 0.927
11 0.0742 41.600 416 1.3 1.033
12 0.0913 46.318 463 1.6 1.147
13 0.1143 50.732 507 2.0 1.251
14 0.1429 54.826 548 24 1.345
15 0.1774 58.424 584 3.0 1.425
16 0.2230 62.208 622 38 1.505

Terracon Consultants, Inc.




No.

17
18
19
20
21
22
23
24
25
26
27
28

Def.
Dial
in.
0.2741
0.3287
0.3859
0.4425
0.4710
0.4856
0.5428
0.5999
0.6425
0.6996
0.7568
0.8139

Load
Dial
65.545
68.359
70.146
71.008
71.243
71.175
70.392
69.503
64.484
60.619
57.895
55.268

Tt I
Bt B

Daviator

Load Strain Stress

Ibs.
65.5
68.4
70.1
71.0
71.2
71.2
70.4
69.5
64.5
60.6
57.9
553

%
47
56
6.6
7.6
8.0
8.3
9.3
10.2
1.0
11.9
12.9
13.9

Terracon Consultants, Inc.




Moisture/Density Determinations- ASTMD 2937 Unit of Sample GMS (3.81)
{Vol. of Sample In3) (1 + M.C.)

Project Name: Port Arthur Resident Office - USACE M Project No.: 92145005
Boring No. (00 2 /o0 2 (0P (007~
Depth (ft) z—4 _/c{~ [ o 2t- 328 8~ O
e e %.\’\'/‘ 0 e ;’;’ B & o
3| 6B </ v .od? 'S 2 N |70.68 N
e Mg g|areg gy 7
| fos 25~ \E‘? ,‘ﬁéﬁi—\\}@ 2 &z 4 /{;ﬂﬂg <
>
Sample Wt(g) 775.02 ‘ 'g 34 38 ¢77.02 79955~
Tare No. < 4T £F D
Wet Wt. + Tare (g) /60 3t /é,f.u"/ 202.53 (65.78
Dry Wt. + Tare (g) |4%:249 .65~ 208,22 121.89
Tare Wt. (g) S-6(-8% | 2889 5513 ez i4
Dry_Soil Wt. (g)
% Moisture
S Brow Sou \a« Tam G [ QJ("@(M/
o gy ST % et Lvde at

Tested By: _5_ S"‘ A Date } \ | ¢ i ﬁviewed By % 6[ 2 g Contract No.W912Hy-13-D-0001 DY08



Project: Port Arthur Resident Office - USACE

Unconsolidated Undrained TEST (ASTM D2850) .!rEffaCOn
Job No. 92145005 Material Description 4/_9(") Aj/ (_/{
Py

Boring No.: 13-_& — 1002 -

Depth (ft) 16 —7% Sample Length (inch) 4. 25 Bl R | 538
Cohesion (tsf) _ Sample Diameter (inch) 248 |22 |2-63| 2 j_/,
Date of Test - -2013 Moist Weight (g) 1094 -S4 Ave
Contract No.W912HY-13-D-0001-DY08 Caliper No. [1W10202 [[] W10203 [] w10204

Strain Dial Load
(0.001 inch) (lbs.)

0 Confined Pressure(psi) /2.9

20

40

60 Moisture Content Determination

80 Tare Number

fal o}
100 : Wet Soil + Tare (g) | /35-F 8

120 Dry Soil + Tare (g) IZ/E 3 Vel
140 Tare Weight gg) ) &5 o

160

180 Prepared By: St Date: 0}~ [4 -2014
200 Scale No.: [] J350 (] MTE B93 [] B8449

220

240 Failed Sample Sketch
260 - |

280

300

320 Shear

340

360 Bulge

380

400

Vertical

420 Split

440
460

480
500

550
600

650 Tested By: S'k - -2014

700

750 Computed By: - -2014
800

850 ' Machine: [J HM2000 [] S 610




Project: SNWW PA-8 .- USACE

Unconsolidated Undrained TEST (ASTM D2850) 1'&"’ aCoNn
Job No. 92135388 025 Material Description @‘/j‘ %‘k £ ,{ _

Boring No.: 13-B o2 ‘
Depth (ft) %6-4% Sample Length (inch) £ -82 1 &, 92| & 2| -5 82
Cohesion (tsf) Sample Diameter (inch)} 2. ZF| 2-- 2-K 9—'—?’

Date of Test -  -2014 Moist Weight (g) o448 72  lave
Contract No.W912HY-13-D-0001-DY05 Caliper No. [JW10202 [] W10203 [J W10204

rStrain Dial | Load
{0.001 inch) ' (Ibs.)
0 ) Confined Pressure (psi) 23-2

20

40

Moisture Content Determination

80 1 Tare Number 1{d

100 Wet Soil + Tare (g) | /£é-33

120 Dry Soil + Tare (g)

140 | [TareWeight(g) = S54.s572-

180 | | Prepared By: &  Date: 2~ //4 -2014

200 ! Scale No.: [] J350 [] MTE Bo3 [] B8449

240 = Failed Sample Sketch

280 ———
300 ] ~—

| 320 | o 7i Shear / 4)/

360 - __ f Bulge

400 . Vertical
420 Split

:____650 e __ ) N Tested By: - Jz, = - 2014
750 Computed By: - -2014

850 ’ ' Machine: [] HM2000 [J S 610




Project: Port Arthur Resident Office - USACE

Unconsolidated Undrained TEST (ASTM D2850)

Job No. 92145005
Boring No.: 13- B 2-

Depth (ft)
Cohesion (tsf)
Date of Test

Contract No.W912HY-13-D-0001-DY08

Material Description@_’é/f ('./(

Tlerracon

o2 r—dé Sampie Length (inch).S - 90 |.& G0 LS~Gp | s -'i'h
Sample Diameter (inch) 2« Z5 |2« 74 | 225" 2.1 5 3
- -2013 Moist Weight (g) [Ob b 36 Ave

Strain Dial
(0.001 inch)

Leoad
(Ibs.)

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420 .

440

480

480

500

550

600

650

700

750

800

850

Confined

Callper No. w0202 [ w1o0203 1 w10204

Moisture Content De

Tare Number Q200

Wet Soil + Tare (g) /S5D.LL

Dry Soil + Tare (g)

. , . bl
Tare WeigﬁhL(g) SF. S5 ;

Prepared By: <YL Date: 02~ /4 -2014

Scale No.: [] J350 [] MTE B93 [] B8449

Failed Sample Sketch

——

Pressure (psi) 29.0
termination
Shear
Bulge /
Vertical
Spiit

T =

Tested By: g ’k - - 2014

Computed By:

-2014

Machine: ] HM 2000 [

$610



27

Results
C, ksf 1.494
$, deg 0
Tan{¢ 0
w18
i
8
o =
D —~ -
o ™
g 7 AN
@ oo - N
A !
7 A
Fi
\
1
0 |
0 0.9 18 2.7 3.6 45 5.4
Normal Stress, ksf
) Sample No. 1
Water Content, % 219
5 __ | Dry Density, pcf 106.8
8 | Saturation, % 99.2
< | Void Ratio 0.6070
g 4 Diameter, in. 2.640
5 Height, in. 5.850
70}
£ Water Content, % 219
@ 3 ——— =171 |  |Dry Density, pcf 106.8
..g ] 2 | Saturation, % 99.2
= Y = [ Void Ratio 0.6070
@ 7 <
o 2/ Diameter, in. 2.640
Height, in. 5.850
t’ Strain rate, in./min. 0.055
1
f Back Pressure, psi 0.000
) | Cell Pressure, psi 12.860
0 256 5 75 10 1Fail. Stress, ksf 2.989
Axial Strain, % Ult. Stress, ksf
o, Failure, ksf 4.340
Type of Test: )

Unconsolidated Undrained O Failure, kef 1852
Sample Type: Undisturbed Client: Quatemary Resource Investigations, L.L.C.
Description: Gray and tan Fat Clay

Proiect: Port Arthur Residence Office - USACE
Assumed Specific Gravity= 2.75 Location: 13-B1002
Remarks: ASTM D2850 Sample Number: 9 Depth: 16-18 ft.
Proj. No.: 92145005 Date Sampled:
TRIAXIAL SHEAR TEST REPORT
Terracon Consultants, Inc.
Houston, TX




TRIAXIAL COMPRESSION TEST

Unconsolidated Undrained

Date:

Client: Quaternary Resource Investigations, L.L.C.
Project: Port Arthur Residence Office - USACE

Project No.: 92145005

Location: 13-B1002

Depth: 16-18 fi. Sample Number:
Description: Gray and tan Fat Clay

Remarks: ASTM D2850

Type of Sample: Undisturbed

Assumed Specific Gravity=2.73 Ll= PlL=
Test Method: ASTM D 2850

. Sacﬁen Parameter Initial Finai
Moisture content: Moist soil+tare, gms. 135.980 135.980
Moisture content: Dry soil+tare, gms. 123,320 123.320
Moisture content: Tare, gms. 65.470 65.470
Moisture, % 219 21.9
Moist specimen weight, gms. 1094.54

Diameter, in. 2,640

Area, in.? 5474

Height, in. 5.850

Wet density, pcf 130.2

Dry density, pcf 106.8

Void ratio 0.6070

Saturation, %

99.2

Cell pressure = 12.860 psi (1.852 ksf)

Back pressure = 0.000 psi (0.000 ksf)
Strain rate, in./min. = 0,055

Fail. Stress = 2.989 ksi at reading no. 20

Terracon Consultants, Inc.
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Def.
Dial

0.0000
0.0011
0.0043
0.0087
0.0119
0.0144
0.0176
0.0208
0.0253
0.0297
0.0354
0.0431
0.0520
0.0652
0.0826
0.1177
0.1639
0.2169
0.2693
0.3215
0.3801
0.4380
0.4815
0.5401

Load
Dial
0.000
0.285
7.040

18.168
24.427
31.112
38496

uuuuu

96.358
102.779
109.818
113.346
116.239
119.884
121.498
122.047
122.632
122.579

Deviator Minor Princ. Major Princ.

Load Strain Stress Stress Stress
Ibs. % ksf ksf ksf
00 0.0 0.000 1.852 1.852
03 0.0 0.008 1.852 1.859
70 0.1 0.185 1.852 2.037
182 0.1 0.477 1.852 2.329
244 0.2 0.641 1.852 2.493
31.1 0.2 0.816 1.852 2.668
385 03 1.010 1.852 2.861
451 04 1,184 1,852 3.035
539 04 1413 1.852 3.264
611 05 1.600 1,852 3.452
688 06 1.800 1.852 3.652
766 0.7 1.999 1.852 3.851
831 09 2.167 1.852 4.018
895 1.1 2.329 1.852 4181
964 14 2.499 1.852 4.351
1028 2.0 2.649 1.852 4.501
109.8 2.8 2.808 1.852 4.660
1133 37 2.871 1.852 4723
1162 4.6 2917 1.852 4,769
119.9 355 2.980 1.852 4.832
121.5 6.5 2.989 1.852 4.840
1220 7.5 2.970 1.852 4.822
1226 8.2 2.961 1.852 4.812
1226 9.2 2927 1.852 4,779

Terracon Consultants, Inc.

Test BReadings tor specimen NO,

1:3
Ratio
1.00
1.00
1.10
1.26
1.35
1.44
1.55
164
i.76
1.86
1.97
2.08
2.17
2.26
2.35
2.43
2.52
2.55
2.58
2.61
2.61
2.60
2.60
2.58

P
ksf

1.852
1.856
1.944
2.090
2.172
2.260
2.357
2444
2.558
2.652
2.752
2.852
2.935
3.016
3.101
3.177
3.256
3.287
3310
3342
3.346
3.337
3.332
3.315

Q
ksf

0.000
0.004
0.093
0.239
0.321
0.408
0.505
0.592
0.706
0.800
0.900
1.000
1.083
1.165
1.250
1.325
1.404
1.436
1.459
1.450
1.494
1.485
1.480
1.463
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Results
C, ksf 1.433
¢, deg 0
Tan(¢) 0
— 22
¢
"
g
7]
ol - =
@ <
= i
D 1 N
4 AN
/
Al
f
{
0
0 1.1 2.2 33 4.4 5.5 6.6
Normal Stress, ksf
3
Wi Sample No. 1
// AY Water Content, % 432
25 \ __ | Dry Density, pcf 79.1
/ 3 8 | Saturation, % 100.2
€ | Void Ratio 1.2016
T 2 ,f \ Diameter, in. 2.778
é \ Height, in. 5.820
%]
L I] \ Water Content, % 432
o 15 ] A = | Dry Density, pef 79.1
% 2 Saturation, % 100.2
'g i Y z Void Ratio 1.2016
a8 1Hf v Diameter, in. 2.778
/ 3 ; Height, in. 5.820
Strain rate, in./min. 0.055
0.5
!f Back Pressure, psi 0.000
0 f Cell Pressure, psi 23.730
0 25 5 75 10 | Fail. Stress, ksf 2.866
Axial Strain, % Ult. Stress, ksf
oy Failure, ksf 6.283
e of Test:
Typ st o, Failure, ksf 3.417

Unconsolidated Undrained
Sample Type: Undisturbed
Description: Gray Fat Clay

Assumed Specific Gravity= 2,79
Remarks: ASTM D2850

Client: Quaternary Resource Investigations, L.L.C.
Project: Port Arthur Residence Office - USACE

Location: 13-B1002

Sample Number: 24 Depth: 46-48 ft.
Proj. No.: 92145005 Date Sampled:
TRIAXIAL SHEAR TEST REPORT

Terracon Consultants, Inc.

Houston, TX




TRIAXIAL COMPRESSION TEST 2/14/2014

Unconsolidated Undrained 4:40 PM

Date:
Client: Quaternary Resource Investigations, L.L.C.
Project: Port Arthur Residence Office - USACE
Project No.: 92145005
Location: 13-B1002
Depth: 46-48 fi. Sample Number: 24
Description: Gray Fat Clay
Remarks: ASTM D2850
Type of Sample: Undisturbed
Assumed Specific Gravity=2.7¢ LL= PL= Pi=
Test Method: ASTM D 2850
I ‘aramelers for cumean N

Specimen Parameter Initial Final . -
Moisture content: Moist soil+tare, gms. 166.330 166.330
iioisture content: Dry soii+tare, gms. 134.130 134.130
Moisture content: Tare, gms. 59.520 59.520
Moisture, % 43.2 43.2
Moist specimen weight, gms. 1048.72
Diaimeter, in. 2.778
Area, in.? 6.061
Height, in. 5.820
Wet density, pcf 1133
Dry density, pcf 79.1
Void ratio 1.2016

Saturation, % 100.2

BSL meathngs 1or specimen No: 1)

Cell pressure = 23.730 psi (3.417 ksf)
Back pressure = 0.000 psi (0.000 ksf)
Strain rate, in./min. = 0.055

Fail. Stress = 2.866 ksf at reading no. 18

Terracon Consultants, Inc.
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Def.
Dial
in.
0.0000
0.0010
0.0091
0.0178
(0.0234
0.0316
0.0392
(.0461
0.0543
(.0661
0.0779
0.0899
0.1017
0.1129
0.1304
0.1480
0.1715
0.2014
0.2307
0.2425
0.2780
0.2955
0.3099
0.3249
0.3391
0.3535

0.3684

0.3976
0.4262
0.4554
0.4845

Load
Dial
0.000
0.112
6.850

14.908
21.238
290.342
37.129
43.598
50.270
60.625
70418
79.066
87.055
94351
103.162
109.811
117.387
124.069
125,625
125.466
118.262
111.276
103,970
96.405
87.688
30.003
73.032
62.471
51.944
41.234
34.677

Deviator Minor Princ. Major Princ.

Load Strain Stress Stress Stress
Ibs. % ksf ksf ksf
00 00 0.000 3.417 3417
01 00 0.003 3.417 3.420
68 02 0162 3.417 3.580
149 03 0.353 3417 3.770
212 04 0.503 3417 3920
293 0.5 0.693 3417 4.110
371 0.7 0.876 3417 4.293
3.6 0.8 1.028 3.417 4.445
503 09 1.183 3.417 4,600
606 1.1 1424 3417 4,841
704 13 1.651 3417 5.068
79.1 1.5 1.849 3417 5.267
87.1 1.7 2.032 3.417 5.449
944 19 2.198 3417 5.615
1032 22 2.396 3.417 5.813
109.8 25 2.543 3417 5.960
1174 29 2707 3.417 6.124
1241 3.5 2.846 3.417 6.263
1256 4.0 2.866 3417 6.283
1255 42 2.857 3417 6.274
1183 438 2.675 3417 6.093
1113 5.1 2.509 3.417 5.927
1040 53 2.339 3417 5.756
964 5.6 2.163 3417 5.580
877 58 1.962 3417 5.379
80.0 6.1 1.785 3417 5.202
73.0 63 1.625 3417 5.042
625 628 1.383 3417 4.300
519 73 1.144 3417 4,561
41.2 7.8 0.903 3417 4.320
347 83 0.755 3417 4172

Terracon Consultants, Inc.

1:3
Ratio
1.00
1.00
1.05
1.10
1.15
1.20
1.26
1.30
1.35
1.42
1.48
1.54
1.59
1.64
1.70
1.74
1.79
1.83
1.84
1.84
1.78
1.73
1.68
1.63
1.57
1.52
1.48
1.40
1.33
1.26
1.22

P
ksf

3.417
3.418
3.498
3.594
3.668
3.764
3.855
3.931
4.009
4.129
4.242
4.342
4.433
4.516
4.615
4.688
4.770
4.840
4.850
4.845
4.755
4.672
4.586
4.498
4.398
4.310
4.230
4.109
3.989
3.809
3.795

ksf

0.000
0.001
0.081
0.177
0.251
0.347
0.438
6.51

0.592
0.712
0.825
0.925
1.016
1.099
1.168
1.271
1.353
1.423
1.433
1.428
1.338
1.255
1.169
1.081
0.981
0.893
0.813
0.691
0.572
0.451
0.378




Results
C. ksf 0.690
¢, deg 0
Tan(¢) 0
e 2
2
@
g
7
o
<]
£
“y
l’l
\
{
0 i
0 1 2 3 4 5
Normal Stress, ksf
1.5 Sample No. 1
T 1
L Water Content, % 358
1.25 __ | Dry Density, pcf 852
v 8 | Saturation, % 97.0
£ [Void Ratio 1.0141
:‘a -7 Diameter, in. 2.753
% Height, in. 5.900
w0
2 ] Water Content, % 35.8
B 075 + | Dry Density, pef 85.2
2 II 2 | Saturation, % 97.0
= 3z Void Ratio 1.0141
a 05 Diameter, in. 2.753
Height, in. 5.900
Strain rate, in./min. 1.000
0.25
Back Pressure, psi 0.000
0 Cell Pressure, psi 29.430
0 5 10 15 20 | Fail. Stress, ksf 1.380
Axial Strain, % Ult. Stress, ksf
a, Failure, ksf 5.618
Type of Test: .
. . ; 23
Unconsolidated Undrained o3 Failure, kst 4.238
Sample Type: Undisturbed Client: Quaternary Resource Investigations, L.L.C.
Description: Gray Fat Clay
Project: Port Arthur Residence Office - USACE
Assumed Specific Gravity= 2.75 Location: 13-B1002
Remarks: ASTM D2850 Sample Number: 32 Depth: 62-64 ft.
Proj. No.: 92145005 Date Sampled:
TRIAXIAL SHEAR TEST REPORT

Terracon Consultants, Inc.

Houston, TX




TRIAXIAL COMPRESSION TEST 2/14/2014

Unconsolidated Undrained 4:18 PM
Date:
Client: Quaternary Resource Investigations, L.L.C.
Project: Port Arthur Residence Office - USACE
Project No.: 92145005
Location: 13-B1002
Depth: 62-64 ft. Sample Number: 32
Description: Gray Fat Clay
Remarks: ASTM D2850
Type of Sample: Undisturbed
Assumed Spocific Gravity=2.75 Li= PL= Pi=
Test Method: ASTM D 2830
‘ Specimen Parameter Initial Final
Moisture content: Moist soil+tare, gms. 150.760 150.760
Moisture content: Dry soil+tare, gms. 126.470 126.470
Moisture content: Tare, gms, 58.560 58.560
Moisture, % 35.8 35.8
Moist specimen weight, gms. 1066.86
Diameter, in. 2.753
Area, in.? 5.953
Height, in. 5.900
Wet density, pcf 115.7
Dry density, pcf 85.2
Void ratio 1.0141
Saturation, % 97.0

_ Test Readings for Specunen No. 1
Cell pressure = 29.430 psi (4.238 ksf)
Back pressure = 0.000 psi (0.000 ksf)
Strain rate, in./min. = 1.000 |
Faii. Stress = 1.380 isf at reading no. 27

Terracon Consultants, Inc.
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Def.
Dial
in.
0.0000
0.0015
0.0059
0.0102
0.0147
0.01%0
0.0235
0.0270
0.0324
0.0369
0.0432
0.0502
0.0654
0.0884
0.1353
0.1883
0.2407
0.2931
0.3518
0.4097
0.4683
0.5268
0.5847
0.6426
0.7008
0.7301
0.7884
0.8468
0.8711

Load
Dial
0.000
0.000
0.287
4.684
8.561

12.594
16.586
20.608
24,221
27.700
31.677
35.564
40.574
44.129
47.730
50.980
51.920
54.393
56,135
58.015
59.480
61.035
62.630
63.316
64.436
64.325
65.698
66.609
66.674

Load Strain
Ibs. %

00 00

00 00

03 01

47 02

36 02
126 0.3
166 04
2 O
242 0.5
277 0.6
317 0.7
356 08
406 1.1
44.1 1.5
477 23
510 3.2
519 4.1
544 5.0
56.1 6.0
580 69
595 79
61.0 89
626 99
633 109
644 11.9
643 124
657 134
66.6 144
66.7 14.8

| s e
i RE

Deviator Minor Princ. Major Princ.

Stress Stress Stress
ksf ksf ksf
0.000 4.238 4.238
0.000 4.238 4238
0.007 4.238 4,245
0.113 4238 4.351
0.207 4.238 4.445
0.304 4238 4.542
0.400 4,238 4.638
0.49% 4238 4,734
0.583 4238 4.821
0.666 4238 4.904
0.761 4238 4.999
0853  4.238 5.091
0.971 4238 5.209
1.052 47238 5.289
1.128 4.238 5.366
1.194 4.238 5.432
1.205 4238 5.443
1.250 4.238 5.488
1.277 4238 5.515
1.306 4.238 5.544
1.325 4238 5.563
1.345 4,238 5.583
1.365 4.238 5.603
1.365 4,238 5.603
1.374 4.238 5.612
1.364 4238 5.601
1.377 4.238 5.615
1.380 4.238 5.618
1.375 4.238 5.613

Terracon Consultants, Inc.

1:3
Ratio
1.00
1.00
1.00
1.03
1.05
1.07
1.09
1.12
1.14
1,15
1.18
1.20
1.23
1.25
1.27
1.28
1.28
1.30
1.30
1.31
1.31
1.32
1.32
1.32
1.32
1.32
1.32
1.33
1.32

P

4.238
4.238
4.241
4.294
4.341
4.390
4.438
4.486
4.529
4.571
4.618
4.664
4,723
4.764
4.802
4.835
4.840
4.863
4.876
4.891
4.900
4.910
4,920
4.920
4,925
4.920
4.926
4.928
4.925

Q
ksf

0.000
0.000
0.003
0.057
0.103
0.152
0.200
0.243
0.291
0.333
0.380
0427
0.485
0.526
0.564
0.597
0.602
0.625
0.639
0.653
0.662
0.672
0.682
0.682
0.687
0.682
0.688.
0.690
0.687




TIME:9:03:16 AM

DATE: 1/27/2014

BY: SUSER$

POINT EASTING (X) NORTHING (Y) ELEV.(Z) BORING
1001 3574637.07 13897757.98 7.47 13-1001 SURVEYED N
1002 3574687.13 13897866.27 T«52 13-1002 SURVEYED *”'
1003 | 3574742.03 13897973.59 6.49 13-1003 SURVEYED of Engingers *
1004 | 3574785.97 13898080.74 7.63 13-1004 SURVEYED Sebmeton Distnct
1005 3574844.09 13898188.35 7.14 13-1005 SURVEYED W E a
8 g g g g g r
™ @ o el o 2]
x > x > > x S
RS SIS EeSSaSEERSEEm s RS e e R ~:Y13,898,300 PI AN
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posss R n s s S peneseaRgsLs s 1 ‘ 7 Y13,897,900
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PROJECT BENCHMARK: 5 ' 170322 5 : '
NGS MONUMENT PID NO. DN4173, DESIGNATION NO. THMOO3 2010, STAINLESS STEEL ROD WITHOUT i ‘ 13-1002 & : : g Suj
SLEEVE. LOCATED IN A GRASSY AREA AT THE NORTHWEST CORNER OF THE INTERSECTION OF FM 347 ] ] ! : ' 7 zo
AND FM 136 IN PORT ARTHUR TEXAS. MONUMENT IS A HEIGHT MODERNIZATION SURVEY STATION. ' : ' ; ; 3, |53z
' ' ' ] [ 4 w —g
ELEV. 4.7 FEET. NAVD 1988. 2012 ADJUSTMENT. ' ' : ' : E§§ gﬁg
I e ST RS g T TS S S 1 Y 7 Y13,897,800 29~ Egg
NOTES: : : ! : ! gl | 220
—_— 1 ' d ' } 1 w.,,w gmg
1. THE COORDINATES SHOWN HEREON ARE TEXAS SOUTH CENTRAL ZONE NO. 4204 STATE PLANE GRID . ' 1001 i . ' : %gg Sugz
CODRDINATES (NAD 83, 2011 ADJUSTMENT). ELEVATIONS ARE NAVD 88. 2012 ADJUSTMENT GEOID 12a : '\ 747 ‘ : ' ' §8° | gage
AS DERIVED FROM GPS OBSERVATIONS. , i ' . : : z 4
: 1 13-1001 ' ' ' . z g2
1 ' [ 1 [ ' L
GPS OBSERVATIONS ARE BASED ON THE SMARTNET SYSTEM OPERATED BY LEICA GEOSYSTEMS ! ! ] ! ! ' 4 g3
UTILIZING SPIDERNET SOFTWARE TO OBTAIN CENTIMETER ACCURACIES. MEASURMENTS WERE ' ' ' ] ' '
MADE UTILIZING LEICA VIVA GS15 AND GS12 RECIEVERS. ; : i ] ; :
'f """""""" : """""""" ': """""""" :’ """""""" e “:Y|3,897,700
2. BORE LOCATIONS ARE AS STAKED AND SURVEYED. ' ; : ; ; ; _
' 1 ' ' ' ' = w
3. SMARTNET ADJUSTED STATION COORDINATES ARE TIED TO NAD83 (NA2011) DATUM AS DEFINED BY ! ! ' ! : ' Sg g
THE NGS CORS DATASHEETS OF THOSE STATIONS HELD FIXED IN THE ADJUSTMENT. FULLY CONSTRAINED : ' ' ' ' : 2,88 i
ADJUSTED COORDINATES ARE REPORTED TO BE ACCURATE TO ABOUT +/-0.5 CM IN HORIZONTAL AND H : H ) ' 1 98w &
+/- 1. 5 CM IN VERTICAL AT 95% CONFIDENCE (2-SIGMA) LEVEL. ! ! ' ! ' ' koxSo K
: : : : : ' Co&kL IZ
i ' ' ' ' : = ‘_‘E x
1. KEVEIN DREW MCRAE, A TEXAS REGISTERED PROFESSIONAL LAND SURVEYOR, HEREBY CERTIFY THAT e ] O e 1 ! ¥ Eggg'z‘ <8
THIS SURVEY WAS PERFORMED ON THE GROUND BY ME OR UNDER MY SUPERVISION IN DECEMBER 2013 T 7 0 o e s e m e 13,897,600 ggg@g Ez
Inm OO0
: 7/ 2¥508 89
4 w
KEVIN DREW MCRAE g3 U
REGISTERED PROFESSIONAL LAND SURVEYOR °%
TEXAS REGISTRATION NO. 5485
Surveyin C =
KM Surveying, LL o
3902A REESE ROAD — SUITE 300
ROSENBERG, TEXAS 77471
713-234-6627
DRAWN BY- CTC | CHECKED BY: KDM www.kmsurveying.com \Sheet__1_of 1 J
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