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GRAIN SIZE - mm. 

%+3" 
% Gravel 

' Coarse I Fine Coarse! 
%Sand 

Medium : Fine Silt 
% Fines 

Clay 
0 0.0 o.o I 2.7 2.1 I 11.9 I 64.6 12.1 

LL PL Dr:u: Di::n D,:;n D1.n Drn C,. C11 
0 0.5563 0.3138 0.2661 0.1729 0.1057 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 oMoisture Content% 25.4 CP05-

EAARS-CB-0317 

o Source of Sample: CB219 Depth: 34.0'-35.5 Sample Number: CB219 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~L~M~a=z~o________ Checked By: _M_B_r_ow_n________ 
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GRAIN SIZE - mm. 

LL 

%+3" 

0.0 

PL 

% Gravel 
Coarse I Fine 

10.8 55.3 

Dsu:; D~n 
17.4855 11.2897 

% Sand 
Coarsei Medium i 

10.9 i 12.5 i 
I I 

O,:;n D~n 
9.2234 3.5693 

Fine 

7.0 

0.8428 

Silt 

Drn 
0.3896 

% Fines 
! 

3.5 

c~ 
2.90 

Clay 

C11 
28.98 

Material Description uses AASHTO 

o Poorly graded gravel with sand GP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 5.2 CP05-

EAARS-CB-0326 

o Source of Sample: CB0228 Depth: 4.0'-5.5 Sample Number: CB0228 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -'-M'-'---'-'M-"'a=z=o________ Checked By: _K_Le_u_n~g~-------
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% Fines 
Coarse I Fine Coarse! Medium Fine Silt Clay 

0 0.0 I 16.90.0 10.58.9 i 30.2 I 33.5 

PLLL Di::n Di:.n D'\n 
0 5.2567 0.8482 0.5416 0.2123 0.1115 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 22.6 CP0S­

EAARS-CB-0326 

o Source of Sample: CB0228 Depth: 14.0'-15.5 Sample Number: CB0228 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: --"b'-=o'"'"'loc.::o~k~i________ Checked By: ~K~Le~u=n~g~-------
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" f-----.,.----+------------------·----------1
Coarse Fine Coarsei Medium Fine1 Silt Clayi 

0.0 0.0 ' 21.5 17.5 29.1 17.4 14.5 

! 

c,.PL Diu::LL o~nD,:;n Di:;n c.. 
6.2268 1.8989 1.1658 0.3721 0.0819 

Material Description AASHTOuses 
Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch IRemarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content % 16.8 CPOS­

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 8.5'-10.0' Sample Number: CB23 l 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K~L~e~u~n~g________ 
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% Gravel 
Coarse , Fine 

0.0 4.2 

1 

GRAIN SIZE - mm. 
%Sand 

Coarsel Medium I Fine 

8.0 i 28.l i 45.7 

0.1 

Silt 

0.01 

% Fines 

14.0 

0.001 

Clay 

1.6785 

Di::n 
0.4322 

Di:.n 
0.2521 

D~n 
0.1305 0.0926 

c~ 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 o Moisture Content % 22.0 CPOS­

EAARS-CB-0329 

o Source of Sample: CB23 I Depth: 13.5'-15.0' Sample Number: CB23 I 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: -=Bc.::o=lo'-=o""'k'-i________ Checked By: '-'K'""'L=e-=ucc..ng"---------
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse ! Fine Coarsej Medium I Fine Silt Clay 

0 12.30.0 0.0 i 28.9 17.3 ! 15.5 I 26.0 

PL Dsu, D,;:n c,.LL Di::n D"tn c.. 
0 2.95647.3318 1.4925 0.2181 0.1089 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 13.0 CP05-

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 18.5'-20.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: --=B=--=o=lo=--=o=k"--i________ Checked By: _K_L~e_u_ng~-------
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GRAIN SIZE - mm. 
%Sand % Fines% Gravel

%+3" ' Silt ClayCoarse i Fine Coarse! Medium I Fine 
0 0.0 5.0 8.1 18.1 62.5 6.30.0 
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C,.PL Di:u::: DJ:;n D,.n c..X LL D~n 
0 2.391.6571 0.2831 0.2339 0.1787 0.1394 0.1185 0.95 

AASHTOMaterial Description uses 
SP-SMo Poorly graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir)W /0#6 oMoisture Content% 25.6 CP05-

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 23.5'-25.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: ....CB~o~lo~o~k~i________ Checked By: ~K~L~e~un~g~-------
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GRAIN SIZE - mm. 
% Gravel %Sand 

Coarse Fine Coarse) Medium I Fine 
0.0 28.6 6.o I 5.2 j 52.2 

PL Dai: D~n Di:n D-:in 
10.9857 0.3136 0.1797 0.1326 0.1086 

Material Description 

i I 
0.01 0.001 

% Fines 
Silt Clay 

8.0 

D10 c,. c.. 
0.0846 0.66 3.70 

uses AASHTO 
o Poorly graded fine sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB23 l Depth: 33.5'-35.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 15.7 CP05-

EAARS-CB-0329 

Figure 

Tested By: -=B"'"'o'""'lo"'"'o~k~i________ Checked By: .....K~L~e_u~ng~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse , Fine Coarse! Medium , Fine Silt Clay 

0.0 3.4 I 21.7 12.1 j 24.6 I 13.4 24.8 

LL PL D1:u:. D~n D~n D~n 010 C,.. c,. 
8.2515 1.6704 0.9373 0.1693 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB235 Depth: 8.5'-10.0 Sample Number: CB235 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content% 24.4 CPOS­

EAARS-CB-0333 

Figure 

Tested By: -=B=-=o'-'-'lo=-=o~k~i________ Checked By: ~Kc....=L=-=e=u"--'"ng_,_________ 
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% Gravel 
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0.0 : 32.8 
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LL PL DR,;: De:n D~n 
10.8848 2.9453 1.4254 
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i 
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D'ln D1~ 
0.4559 0.1689 
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D1n c~ Cu 
0.0866 0.81 33.99 

o 

Material Description 

Poorly graded sand with silt and gravel 

uses AASHTO 

SP-SM 

P

o 

Project No. 05-05-0013- Client: Black & Veatch 

roject: E.A.A (Reservoir)W/O#6 

Source of Sample: CB248 Depth: 10.0'-ll.5 Sample Number: CB248 

Remarks: 

oMoisture Content %10.1 CP05-

EAARS-CB-0346 

Nodarse & Associates, I

Miami Lakes. FL 

nc. 

Figure 
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GRAIN SIZE - mm. 
%Sand 

Coarse! Medium Fine 
12.4 ! 

26.1 I 19.3i I 

0.01 0.001 

% Fines 
Silt Clay 

9.4 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse ! Fine Coarsej Medium i Fine Silt i Clay 
' 0.0 0.0 i 14.4 15.3 30.7 i 19.7 19.9 

LL PL D~n Di::n D~n c" c.. 
4.6041 1.2124 0.7504 0.2212 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB260 Depth: 13.0'-13.5 Sample Number: CB260 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 20.6 CP05-

EAARS-CB-0358 

Figure 

Tested By: --=B=o=lo=o=k'---i________ Checked By: :...;K:...::L=e=u=ng.,_________ 
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GRAIN SIZE - mm. 
%Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium i Fine Silt i Clay 

0.0 33.6 I 21.7 6.4 I 17.5 12.6 8.2 

C,.. C,.PL Ds:u:: o~n Di:.n D"tnLL 
22.6245 14.3998 7.8074 0.8766 0.2614 0.1242 0.43 115.97 

Material Description uses AASHTO 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content % 25 .6 CP05-

EAARS-CB-03 60 

o Source of Sample: CB262 Depth: 8.5'-10.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo~o_k_i________ Checked By: _K_L~e~u_ng~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarsel Medium i Fine Silt Clay 

0.0 0.0 i 10.0 8.4 i 22.8 12.6 46.2 

LL PL Di::n D~n C,. c.. 
2.8203 0.4664 0.1766 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reseivoir)W/O#6 

o Source of Sample: CB262 Depth: 13.5'-15.0' Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 31.4 CP05-

EAARS-CB-03 60 

Figure 

Tested By: -CB~o=lo~o~k~i________ Checked By: ~K_L~e~un~g_.__________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium I Fine Silt I Clay 

0.0 0.0 3.9 6.7 I 22.8 34.4 32.2 

LL PL D~n D,:;n D~n D10 c~ c., 
1.2941 0.3140 0.1833 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB262 Depth: l 8.5'-20.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content%, 24.2 CP0S­

EAARS-CB-0360 

Figure 

Tested By: -=Bc...:co=loc...:co""'k'-i________ Checked By: -'--'K-=L=e-=un'-'-'g:L---------
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GRAIN SIZE - mm. 
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% Gravel ¾Sand % Fines
%+3" 

Silt i Clay 
0 

Coarse I Fine Coarse! Medium I Fine 
12.7 j 23.2 31.40.0 5.7 I 12.5 14.5 

Di::nPLLL Di.n D~n c~ 
0 5.9210 1.1761 0.5855 0.1547 0.0796 

Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 a Moisture Content% 21.9 CP0S­

EAARS-CB-0360 

o Source of Sample: CB262 Depth: 23.5'-25.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e~u~ng~-------
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GRAIN SIZE - mm. 

0.01 

% Gravel %Sand % Fines
%+3" 

Coarse i Fine Coarsei Medium I Fine Silt Clay 
0 0.0 o.o I 18.8 9.0 i 24.1 48.1 0.0 0.0 

X LL PL D~n D~n Drn 
0 7.0631 0.8402 0.4709 0.1204 0.0886 0.0836 0.21 10.06 

Material Description uses AASHTO 

o Poorly graded sand with gravel SP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (.Reservoir)W/O#6 oMoisture Content% 10.1 CPOS­

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 0.0'-1.5' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -=B=--=o=lo=--=o=k"-i________ Checked By: _K_L_e_u_ng________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium i Fine Silt Clay 
0.0 0.0 i 32.9 7.3 i 18.4 17.1 24.3 

LL PL D~n Di::n D~n D10 c~ 
12.7439 2.0512 0.8540 0.1557 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W /0#6 

o Source of Sample: CB268 Depth: 1.5'-3.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 12.9 CP0S­

EAARS-CB-0365 

Figure 

Tested By: --=B"-=o'""lo=o"--'-k"--i________ Checked By: ~K'--'L=-=e=ucc.cn..,_g________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Finest-----~-----·+--------,---------,------+---------,----------1%+3" 

Silt ClayCoarse ! Fine Coarse/ Medium ! Fine 
0.0 0.0 i 24.9 8.27.5 i 35.0 I 24.4 

C,.. C,.LL PL Di:u:: D~n Dc:n D~n 
8.6202 1.3374 0.8908 0.3760 0.1545 1.08 13.710.0975 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 aMoisture Content% 87.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 3.5'-5.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o-'-k~i________ Checked By: ~K~L=e=un""'g"----------
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GRAIN SIZE - mm. 

0 0.0 
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I 
I 

Fine 

38.5 
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17.0 i 
Medium 

19.9 

, Fine 
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X 
0 

LL PL 
14.8118 

Di::n 

6.1887 

I 

3.9230 1

D-tn 

.2769 0.3276 

o Poorly graded sand with silt and gravel 

Material Description 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir)W/O#6 

Black & Veatch 

o Source of Sample: CB268 Depth: 5.0'-6.5 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

% Gravel % Sand % Fines
1-----,-----+---------,--------+------%+3" 

Silt Clay 

7.4 

Drn 
0.1446 1.82 

c.. 
42.80 

uses 
SP-SM 

AASHTO 

Remarks: 

a Moisture Content% 12.8 CP05-

EAARS-CB-0365 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K~L~e~un~g_,__________ 
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Coarse I Fine Coarsei 
%Sand 

Medium I Fine Silt 
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i Clay 
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C,. C,.Dai:: Di::nPLLL Di:.n D~nIX 
0 4.7460 0.8429 0.4759 0.1589 

AASHTOMaterial Description uses 
SMo Silty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 29.3 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 1 l.5'-13.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: --=B'-=o"""loc...:o~k1~·________ Checked By: ~K--=Lc...:e~un~g.,__________ 
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%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium l Fine Silt Clay 

0.0 0.0 1.2 2.8 ' 14.2 40.8 41.0 

LL PL D,:u:: D~n D'-n D~n C,-
0.5194 0.1536 0.1167 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB268 Depth: 18.5'-22.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 23.0 CP05-

EAARS-CB-0365 

Figure 

Tested By: -=Bc...=o~loc...=o~k~i________ Checked By: -'--'K'-"L=e=un'-'-'g"---------



Particle Size Distribution Report 

100 I 1 

I 

I
90 I 

i 

I 

I I II 111 
11 I I'\ 

I I I ! I , .I I1 

I i I I I I I !1 I 

I I I I I I j I' I 
I I I ! I I I 
I ! I I I I 

I I i i ! 
I I I i I I 
I I I I I ! I 180 1-+--+--+--,--++++-1-+-+.--i-,-l,---,-',++-l-+--h-+-+--+----+T'l+-''-+-,+--f-,-+------,----,-1--1--!,-1-+--i-+---+--+----+++HH-+-t-t-----l

I ! I I I II I :j I I i i ! ! I I !I' 

I I ! I I l1 , [1 I II NI . II II II IIII ~I I
i I I ; i I !1 I Ii I I'.'. 

70 : I ! 1 I \ II I Ii ! ii I I lt l l I I I ! ! 
i i I I ' I ! I I I i ii I ! I ! i I I i l ' I 
! ! I I I I i I 11 i i I i I i I I I l ,'i,er. 1601--+--+--+--'--'-++l-l--+-+----l-'-f---'-8++-+-f-+--+--+----++'-H--'l--+-+-ltt-'--+----'--'-,++:-+-+-f-+--+--'---++++-!--i--+-tf--t----1w 
I I 

1 

I I i I I I I I 

1

ii I I I \:'l'1 I I ! 

1

Iz 
u: 1I 1 ! I · I I I : 11 I I ! i I ' 
1- 50 i ! I I I / i I I I i ! ii I I I i ! i z 

I I I I I l I I I I I I I ' I i ~ I II Iw 
(.) 
er. ! : : 1!: ,: : : : : !: : i: :\: I: Iw 401-l--+---+--'--H---14-+-+--¥----,f-1--¥-----'-+++-+-+-¥-i---+---+---++'-H-l-+-4---c!-'--+---'--\.'-f+-+-+-+-,---+---+---+------!--t+-t-+-+--+-,--+-----ta. ! I l I I I I I I I I 11 I tl I 

0 

:x 
0 

o 

I I I I I I I I I I I I 1\ "iTI I 
I II Ii I I I I II I ! i i I I301-l--+--1--'--H---14-!-+-4'----,f-'-+'----'--+++-+-+-¥-i---+--l---++'-H-l-+-4---c!-'--+---'---'..++'-+-+-+-+--+---+---H-+i--+--t---+-+--~---t 

I! i I ! I I 11 I / ! I ! ! I I I 
I'ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

201-1----'--+--'i'---'-'-+'ll-4-+-I--+'l--+-'--+'-l---'1'---P,ll'-H-+-+'-11-+-+--+--+lu++l-'-+-1-4-I_.__I+-'-I--4-'-+'111+-'-+-+-+---!---+-H-++'+-+--+--+---I 
i I I I I I I I I ! I \ ! I I I! I ij j 

1 1
10 l-+--+--1·___c_l_:.__-'-,i-fJI:++-+---+'1 

--+-,_1-/l-1:_:'-+I:'-!-++-+'-i!+I-+--+---+-1f4I ++-+--'+:--,--'I:__i__i__l!-+I+:+--l!--+--+---j;----\--l__-+-+-+-+--+-t---

%+3" f--------·--·+------'-'---------!-------------1 

1 i ! ! ! I i !1 ! 11 1 11 I ! i, I i I 11 ! : i 

0 I 
I 

i 
i 

I 
' 
l 

i 1·1 

! 
: i
i I 

'I 

,: 

'11 

11 

I 

I 

!.i' 
II 

I 

I 

:,1'!i 
i1 

ii :,I; 
; I I! 

ii 
I 

'1 

I 
I 

I II
I 11 

' I

i : '
·1 

I 

;ii
Ii I

:I\ 
: 
1· 

11 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

Coarse i Fine Coarse! Medium I Fine Silt Clay 

0.0 0.0 4.6 5.2 i 21.9 j 32.6 35.7 
I I 
I ! 

' C,,LL PL D~n Di::n o~n 
1.2520 0.2875 0.1620 

Material Description uses AASHTO 

Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/0#6 a Moisture Content% 22.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 23.5'-25.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: --=B=o=lo=o=k"-i________ Checked By: _K_L~e_u~n9~-------
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium ! Fine Silt Clay 

0 10.0 0.0 i 5.8 8.7 i 22.3 32.1 31.1 
! 

PL C,.. C.,LL Di:.n D~nX 
0 1.9072 0.3429 0.1781 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 20.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 28.5'-30.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _,B=-=o=lo=-=o""'k"-i________ Checked By: "'Kcc=L=e-=u=ng:,_________ 
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LL PL 

10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines 

Coarse ! Fine Coarsei Medium i Fine Silt Clay 

22.0 j 22.3 I 19.83.9 I 21.3 10.7 

C,.D1::n D-:tn c.. 
8.0526 2.6581 1.7733 0.3977 0.1161 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-sm 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 12.9 CP0S­

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 33.5'-35.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo~o~ki________ Checked By: _K_L~e_un~g________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarse! Medium i Fine Silt i Clay 

0.0 0.0 : 3.3 4.1 : 11.6 I 21.9 53.1 

LL PL Di::n D-:tn c~ 
0.9016 0.1296 

Material Description uses AASHTO 

o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB276 Depth: 14.5'- l 6.0' Sample Number: CB276 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 19.0 CP05-

EA ARS-CB-0372 

Figure 

Tested By: -=B::..::o=lo=o=k"--i________ Checked By: _K_L_e_un_g~-------
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GRAIN SIZE - mm. 
% Gravel % Sand % Finest-----~------~-----------+--------%+3" 

Coarse i Fine Coarse\ Medium I Fine Silt 1 Clay 
0 0.0 0.0 / 12.5 5.0 I 14.9 46.7 20.9 

: i 
i i 

PL c,...X LL 0-:i.n Cu 
0 3.2918 0.3002 0.1954 0.1170 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 24.7 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 19.0'-20.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ---=B=o=lo::.::o=k.:.....i________ Checked By: _K_L_e_un-g________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse Medium I Fine Silt I Clay 

0.0 22.710.0 11.7 i 16.7 i 29.7 19.2 

D,u:: D,;nPLLL D~n D~n D10 c~ 
6.5031 1.2320 0.4654 0.1611 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 21.6 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 29.0'-30.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: --'B"-'oC-'-lo"'-'o~k~i________ Checked By: C...CK'-'L=-=e=u~n=g________ 
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Poorly graded sand 

Project No. 05-05-0013-

10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

Coarse I Fine Coarsei Medium i Fine Silt Clay 

o.o I o.o 4.80.4 I 1.2 j 93.6 

D,:;n O,:;n C,.D-:tn 
0.2214 0.1799 0.14140.1667 0.1204 0.1116 1.611.00 

Material Description uses AASHTO 

sp 

Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content% 25 .5 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 34.0'-35.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _B_o_lo_o_k_i________ Checked By: _K_L~e_u_ng~-------
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GRAIN SIZE - mm. 
% Gravel %Sand

%+3" 
Coarse i Fine Coarse! Medium ' Fine 

0.0 0.0 3.2 17.8 j 36.8 23.6 

X 
0 

LL PL D&::n Di::n D~n 
2.5756 0.8822 0.5869 0.2173 

Material Description 

o Silty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch 

IProject: E.A.A (Reservoir)W/0#6 

o Source of Sample: CB28 I Depth: 15.5'-17.0' Sample Number: CB28 l 

Nodarse & Associates, Inc. 

Miami Lakes, FL 
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% Fines 
Silt Clay 

18.6 

c~ C11 

uses AASHTO 

SM 

Remarks: 

oMoisture Content %18.2 CB05-

F. A. A.R S-CB-0377 

Figure 

Tested By: -=B=o=-=-lo=o::..:.k-"-i________ Checked By: _K_L_e_u_ng~--------
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%+3" 

0.0 

% Gravel 
Coarse : Fine 

0.0 i 2.3 

GRAIN SIZE -- mm. 
%Sand 

Coarse! Medium i Fine 

5.9 I 24.2 I 42.8 
Silt 

% Fines 
I 

24.8 

Clay 

X LL PL D~n 

l 
I 
I 

D.r.n 

i 
I 
I 

D-:tn 

i 

c~ 
0 1.1108 0.3153 0.2118 0.1100 

Material Description 

o Silty sand 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB281 Depth: 19'-20.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

Miami Lakes FL 

AASHTOuses 
SM 

Remarks: 

oMoisture Content% 26.l CB05-

EAARS-CB-03 77 

Figure 

Tested By:-=B'-"o""lo'-"o""k~i________ Checked By: -'-'K-=L=e-=unc.c..g:,_________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium i Fine Silt Clay 

0 0.0 12.8 i 23.5 25.0 18.00.0 I 20.7 

[X LL PL C,-D~n D-:i.n c.. 
0 6.7792 1.2674 0.6570 0.1652 

Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 19.3 CB05-

EAARS-CB-03 77 

o Source of Sample: CB28 l Depth: 24.0'-25.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: --=Bc-=o..cclo=o"'"""k1'-·________ Checked By: _K_L_e_un-g~-------
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GRAIN SIZE - mm. 

%+3" 
¾Sand 

-- ---,--------------1-----,--------,--------+----------~------
Coarse i Fine Coarsel Medium I 

% Gravel 
Fine 

% Fines 
Silt Clay 

0.0 0.0 I 16.8 11.3 I 22.9 32.1 16.9 

LL PL Di::n Di.n D1.n c~ C., 
5.2904 0.9019 0.4549 0.1437 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB281 Depth: 29.0'-30.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 14.7 CB05-

EAARS-CB-03 77 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e=unc..c.,gc,_________ 
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GRAIN SIZE - mm. 

¾+3" 
¾ Gravel ¾Sand ¾ Fines 

Coarse I Fine Coarse[ Medium Fine Silt I 
0.0 0.0 I 9.7 5.5 i 21.2 36.0 27.6 

i 

LL PL Dsu. Di::n D1.n D-:i.n Drn c~ 
2.0697 0.3611 0.2308 0.0940 

Material Description uses 

0.001 

Clay 

c.. 

AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB31 0 Depth: 23.5'-25.0' Sample Number: CB3 lo 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 25.8 CP05-

EAARS-CB-0406 

Figure 

Tested By: ~B~o~lo~o_k_i________ Checked By: ~K~L~e_u_ng~-------
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EAA Reservoir 
Project 05 05 0013 016A 
Work Order No: 4 

Compressive Strength of Rock Cores 

Core Identification Core Depth (feet) Compressive Strength (psi) 
CB-0158 1.0-5.5 2600 
CB-0159 4.75-9.75 1250 
CB-0161 4.5-8.0 1430 
CB-0163 5.5-10.5 4340 
CB-0165 6.5-11.5 3690 
CB-0167 6.5-11.5 1530 
CB-0172 2.5-7.5 1570 
CB-0173 5.0-5.5 1860 
CB-0175 3.5-6.5 4620 
CB-0176 1.0-5.0 2650 
CB-0177 4.5-9.5 3090 
CB-0178 9.5-12.0 433 
CB-0179 0.4-3.5 1676 
CB-0187 2.5-3 1105 
CB-0187 25-30 2400 
CB-0188 1.0-6.0 650 
CB-0211 5.0-10.0 5200 
CB-0212 10.0-15.0 2710 
CB-0212 3.0-3.5 5920 
CB-0184 4-9 1870 

Notes: 

Core compressive strength determined in general accordance with AST~.-1 D2938 



1 

EAA Reservoir 
Project 05 05 0013 016A 
Work Order No: 6 

Compressive Strength of Rock Cores -cPo5- /:3liRi'1!,S -CB) 
r---- n .• ,_,, t)Core Identificatin- Compressive Strength (psi) - ... \1eet 

CB-0248 /(' - 0.34'/~ 5.0-10.0 5010 
8.5-13.0 2500CB-0260 '- a>:-!>S-8 

CB-0268 -o~cPS 6.5-11.5 1500 
4.0-9.0 3570CB-0276 -o.:s~z. 

CB-0276 -037-2 10.0-14.0 1570 
4.5-9.5 1000CB-0277 ,... o..3-7~ 
9.5-14.5 4430CB-0277 -0 ~.:;z. 3 
5.5-10.5 3880CB-0281 - (!) 3 :::J- 7 
10.5-15.5 2250CB-0281 - /'J 3 ~-9 
7.0-12.0 2100CB-0302 -- ("') 's 9' 8 
12.0-17.0 1040CB-0302 - f\?::,98 

Notes: 

Core compressive strength determined in general accordance with ASTM D293 8 



Date: 10/18/2005 

Project No: 05-05-0013-101 W.O.#5 

Project Name: EAA Resevior 

Reg_'!_ested by_: Black & Veatch Nodarse & Associates, Inc. 
C. P o '5 - .....:=fTA ,2 S c,3 

-
Sample No. ,A:ength(inches) Avg Diameter(inches) Load (lbs) Strenght(psi) Comments 

CB 0162. 7-12 ft I~ -o U, 6 4.83 2.48 47180 9768 

CB-019'1. 9.6-10.9ft -02ro 4.83 2.48 4220 874 

CB-0191 24-29ft -0290 4 2.48 10700 2215 

CB-0194 41.5-45.5ft -0273 83 2.49 5120 1053 

CB-0204 10-15ft -030.3 4.86 2.49 41020 8389 

CB-0206 9.5-14.5ft - o:Jo'-/ 4.86 2.49 15530 3195 

CB-0208 8.25-11.0ft -o.30h 4.86 2.49 39270 8080 

CB-0216 26.1-27ft -o3/~ 4.86 2.46 14090 2979 

CB-0216 32.9-34. Ht -0.31¥ 4.73 2.49 23890 4916 

CB--0220 19.9-25ft -031 'ii 4.86 2.49 4650 960 

CB-0220 25.0-30.0ft -0318 4.86 2.49 15040 3095 

CB-0222 17.5-18.1ft ·-0320 4.86 2.49 7200 1481 

CB-0231 2.0-7.0ft -0329 4.52 2.47 8440 1867 

CB-0292 0-5.0ft ·-0.3E8 4.79 2.47 • 10150 2119 

CB-0296 0-5.0ft -o.3?2- 4.83 2.48 8720 1805 



No<'larse & Associates, Inc. 
Date: 10/4/2005 

Project Name: EAA Resivior A-1 ASTM D 64 73-99 Test Method 

Project No: 05-05-0013-101 W0#5 Specific Gravity & Absorption 
Tested by_: Chriss of Rock for Erosion Control 

Depth _§ie~~sample # 

Checked b 
~ - ·- - ·-\.....-~ -·.::> - '- r-rrr-rc. ..:) - ~ ~.A 

Sample No. 
-

Bulk Sp G. 

7 

Bulk (SSDI Sp. Gr Apparent Sp. Gr Absorption Comments~H20(C)gr. SSD Wt. (B) gr. Oven Dry Wt. (A) gr. 
J 

CB-0191 24-29ft 

,- 02-9b 
320.1 544.1 516.8 2.31 2.43 2.63 5.26 

CB-0194 37.8-38.5ft 

--62.93 
663.1 1157.8 1062 2.14 2.34 2.66 9.02 

CB-0201 10-10.7ft · 

--o3oo 

958.1 1631.5 1555.2 2.31 2.42 2.61 7.96 

CB-0204 10-15ft 

-()30.3 

548.2 981.7 889.1 2.05 2.26 2.61 10.43 

CB-0208 8.25-1 Ht 
...[)~ 

815.2 1346.1 1310.8 2.47 2.53 2.64 2.69 

CB-0220 19.9-25ft 
-03/i> 

562.5 1023.5 889.2 1.93 2.22 2.72 15.1 

CB-0220 25-30.0ft 
-031"6 

658.2 1142.6 1059.4 2.19 2.36 2.31 7.85 

Bulk spec. gravity =N(B-C) 

Bulk spec. gravity(SSD)=B/(B-C) 

Apparent spec. gravity=A(A-C) 

Absorption = [(B-A)/A]X100% 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 4 
Rock Core Specific Gravity and Absorption 

c:; -
Core Core Depth Bulk Bulk (SSD) Apparent Absorption 
Identification (feet) Specific Specific Specific (%) 

Gravity Gravity Gravity 
C.(3,- 6312 CB-0214 32.5-33.2 1.501 1.600 1.680 7.38 

c..3-o>z..'/ CB-0226 4.74-9.75 2.340 2.440 2.600 4.35 
c~-032.i./ CB-0226 16.0-21.0 2.390 2.460 2.560 2.90 

LB-0.325 CB-0227 5.75-10.75 2.400 2.480 2.600 3.27 
<'B-o:!-2.~ CB-0228 6.5-11.5 2.204 2.360 2.610 7.11 
c.. ,3-<,) '32.. G:,. CB-0228 17.5-22.5 2.010 2.210 2.550 11.0 
C\3-62-Sf­ CB-0187 2.5-3.0 2.000 2.210 2.550 10.97 
C\'3-0287 CB-0189 20.5-25.5 2.460 2.550 2.700 3.56 
c.'3-630 9 CB-0211 5.0-10.0 2.460 2.510 2.585 1.83 
C~--031 O CB-0212 10.0-15.0 1.740 1.890 2.030 8.41 
c.&-o 31 � CB-0212 30.0-35.0 2.960 3.140 3.600 6.10 

cP-o.3 / I CB-0213 23.5-28.5 1.910 2.170 2.570 13.28 

C... •3 -021'-I CB-0178 9.5-12.0 2.260 2.350 2.500 4.10 

c...5-02.rS CB-0179 0.4-5.5 2.400 2.500 2.680 4.44 

L.~-02'1~ CB-0180 1.0-4.5 2.240 2.340 2.501 4.70 
,e,-027'1 CB-0184 4.0-9.0 2.220 2.370 2.603 6.70 
C!.e.-C>:U icB-0187 25.0-30.0 2.470 2.520 2.601 2.05 
u3- o~~ CB-0188 1.0-6.0 2.330 2.460 2.670 5.40 

-:,C. 0-02C.. CB-0170 6.0-9.5 2.320 2.450 2.660 5.35 
c._i3- 01'=>y CB-0172 2.5-7.5 2.520 2.600 2.730 3.10 

C.(3- 01-1-0 CB-0173 5.0-8.5 2.350 2.420 2.550 3.32 
c. i3-02.1 I CB-0175 3.5-6.5 2.620 2.680 2.700 2.10 
C.0--0272. CB-0176 1.0-5.0 2.400 2.500 2.700 4.65 
" c._'3-02..1 :3 · CB-0177 4.5-9.5 2.140 2.240 2.380 4.73 

,.i;,<:.1~_0-zs CB-0158 l.0-5.5 2.410 2.500 2.621 3.30 
Ci3-o'Z51- CB-0159 4.75-9.75 I 2.030 2.190 2.410 7.71 
C.{j-t.,259 CB-0161 I 4.5-8.0 j 1.440 1.850 2.480 29.5 

1 Specific Gravity and Absorption determined in general accordance with 
ASTI'v1 D6473-99. 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 4 
Rock Core Specific Gravity and Absorption 

C.fo t;;" - ~Fh'Z.5 -

l 

'2.. 

c,5-02.lo'I 
CE,- O32 f­

c_ ;3-032.~ 

CJ3-o3Z. -=, 

I 

Core 
Identification 

Core Depth 
(feet) 

Bulk 
Specific 
Gravity 

Bulk (SSD) 
Specific 
Gravity 

Apparent 
Specific 
Gravity 

Absorption 
(%) 

CB-0163 5.5-10.5 2.320 2.440 2.650 5.39 

CB-0165 6.5-11.5 2.430 2.500 2.580 2.39 

CB-0167 6.5-11.5 2.270 2.380 2.550 4.93 

CB-0229 4.0-9.0 2.160 2.304 2.510 6.53 

CB-0229 18.0-23.0 1.901 2.090 2.330 9.63 

CB-0229 23.0-28.0 1.970 2.190 2.540 11.57 

CB-0233 2.5-7.5 2.310 2.410 2.550 4.0 

Notes: 
2 Specific Gravity and Absorption determined in general accordance with 

AKfAi D6473-99. 

http:c,5-02.lo


EAA Reservoir 
05 05 0013 106A 
Work Order No: 6 
Rock Core Specific Gravity and Absorption 

-Core 
~ 

D--•• 

Identification Specific 
~ Gravity 

CB-0248 -c:5?4t ,5.0-10.0 2.42 
CB-0260 -oJsf 2.0-7.0 2.40 
CB-026( l--03~ 8.5-13.0 2.17 
CB-026~ ""~~<; 6.5-11.5 1.84 
CB-027t o,-:rz 4.0-9.0 2.17 
CB-027t oJ?-t. 10.0-14.0 2.36 
CB-0277 e:>Jr.3 4.5-9.5 2.23 
CB-027~ ;~:iYr~ 9.5-14.5 2.23 
CB-0281 o'>l1- 5.5-10.5 2.19 
CB-0281 0371 10.5-15.5 2.47 
CB-0302 D.39c:.4.: 7.0-12.0 2.04 
CB-0302 :m9f:. 12.0-17.0 2.15 

.l:SUIK (SSD) Apparent Absorption 
Specific Specific (%) 
Gravity Gravity 
2.49 2.60 2.90 
2.50 2.50 1.51 
2.30 2.50 6.10 
2.13 2.60 16.00 
2.34 2.60 7.87 
2.45 2.60 3.97 
2.37 2.60 6.20 
2.39 2.70 7.10 
2.33 2.60 6.78 
2.51 2.60 1.87 
2.20 2.40 7.90 
2.32 2.60 8.04 

Notes: Specific Gravity and Absorption determined in general accordance with ASTM 
D6473-99. 



t< 

Nodarse & Associates, Inc. 
Date: 10/"19/2005 

Project Name: EAA Resivior A-1 ASTM D 6473-99 Test Method 

Project i\lo: 05-05-0013-101 WO#4 Specific Gravity & Absorption 
Tested by: Chris 1:3 of Rock for Erosion Control 

De.e_th See sc1mple fl-

Checked by: Chris B 

Sample No. Wt.inH2O (C) gr. 

Rip Rap sample 1 411.1 

Rip Rap sample 2 350.3 

Rip Rap sample 3 447.3 

SSD Wt. (B) gr. 

700.7 

587.7 

763.4 

Oven Dry Wt. (A) gr. Bulk Sp G. Bulk (SSDI So. Gr 

680.1 2.35 2.42 

569.9 2.4 2.48 

741.7 2.35 2.42 

Apparent Sp. Gr Absorption 

2.53 3.02 

2.59 3.12 

2.52 2.93 

Comments 

Bulk spec. gravity =A/(B-C) 

Bulk spec. gravity(SSD)=B/(B-C) 

Apparent spec. gravity=A(A-C) 

Absorption = ((B-A)/A]X100% 



(·. (.,~ 

EAA Reservoir A-1 
Laboratory Work Order No. 4, Rip Rap Samples 
Los Angles Abrasion 

Sample Number 1 2 3 
Percent Wear 31.3 31.3 30.6 
Gradin~ "A" "A" "A'' 

Note: Laboratory testing completed by Winge1ier Laboratories Inc. of Miami Florida 
Laboratory testing completed in accordance with ASTM C-131 & C-535. 

EAA Reservoir A-1 
Laboratory \Vork Order No. 4, Rip Rap Samples 
Soundness of Rock 

0% 0% 0% 

Notes: Laboratory testing completed in general accordai.'1.ce with ASTM D5240. 

2 3 

http:accordai.'1.ce


LABORATORY TEST RESULTS FOR 
EAA RESERVOIR A-1 

Nodarse & Associates, Inc. Project No. 05-05-0013 

Carbonate 
Sample Depth Content

Boring Number 
(ft) (%) 

TCl-N-2 79.08.5 

TCl-N-12 58.5 63.2 

TCl-N-16 45.978.5 

TCl-E-3 9.0 82.3 

TCl-E-7 28.5 14.5 

TCl-E-14 63.5 41.6 

TCl-E-16 73.5 69.1 

TCl-W-4 18.5 91.9 

TCl-W-7 33.5 56.5 

TCl-W-15 73.5 65.0 
i 

TCl-W-20 98.5 67.7
! 

TCl-S-4 18.5 87.1 

TCl-S-9 43.5 25.3 

TCl-S-15 73.5 68.9I I 
TCl-S-16 78.5 67.8I I I I 
TCl-S-8 38.5 40.7I I 



EAA Reservoir 
05 05 0013 106A 
Work Order No. 3 
Carbonate Test Data 

/CB-O~G:, 

Boring Number / Depth (feet) Carbonate Content (%) 
CB 169 Cr'CJS -c:;'"PrPt/Z.S. 5.5-8.5 76.6 
CB 17~8,~.atfl'S- cs-cu;,e, 7.0-10.0 81.6 
CB 175:::.tbr.;- -EMlC-cC>-oz::,.t 13.5-15.0 81.8 
CB 186&,;--e-AAl{S -rro28f 33.5~35.0 34.7 



MRR-03-2005 16:53 From: 407 740 5961 To:19134583323 P.10/16 

2Z1-
Project Name :_£___;-ft~-/t_;_______ 
Project No:__________ 

Date:.____1....-~--2-91-----

carbonates 

C= (W-R) X 100 

w 

crucible Number: 

Wt. of crucible: 

Mass of sample: 

crucible+ Insoluble 
Residue After Burn: 
Insoluble Residue: 
A-B == R 

B 

w 

A 

R 

Ic - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up z 0.9% 

%-------=€°t,5 __ 

-r 
~ ::i . =r+-=1- e 
Looco 

I 
~ ~2-882-8 

D·to6"c1 
I 

l 



'\C -~ W gFCR 
33.5'" 1 

Project Name:_~_A:-,i..A______ 
Project No:__________ ltlDARSE

' ~ • S a ~ E R T E S, I NC.Date:______1,cc........o.1-,..11!!::.L../____ 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: lo5 
Wt. of crucible: B 

-:,- (p .u +<.J -~ 

Mass of Sample: w I, 0000 

crucible+ Insoluble 
Residue After Burn: 

A 
1-1--, 1 'i r5 

Insoluble Residue: 
A-B == R 

R 
D ' 1-~ ::,.. 0 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

91.,,.L"d l96S 0t,.L .L0t, 



-,c-z. w -.:S305 
II, 0' 

Project Name:_t:='_~_A_______ 
Project No:__________ ltloDARSE

5 IISSOCIATlf, IMC. 

Date: ?, -z..._' 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: 500 
wt. of crucible: B 1-o.0S3lf 
Mass of Sample: w \.oaoo 
Crucible+ Insoluble 
Residue After Burn: 

A 
'-"+\,0(af3 

Insoluble Residue: 
A-B == R 

R 
O· ~\-Sot 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96S 0b.L .L0b 



Tc-Z E _s 
J)?, Sr 

Project Name:_£_----r-lt+-r/t-----­ ltl� ARSEProject No:_---=:::---------- & ft 1 Sae I• Tr s, INC. 

Date: 1.--: 2- / 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: C 
Wt. of crucible: B -=,- '5 I ~\.j_V) ~ 
Mass of sample: w l,e,Ooo 

crucible+ Insoluble 
Residue After Burn: 

A 
"l- 5, ~LI I e> 

Insoluble Residue: 
A-8 = R 

R E) I 1q45 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 121t>l. mt> 



MAR-07-2005 15:41 From:NODARSE & ASSOC. To:19134583323 P.6 
"! 

Tc- z f .sy 

' 1S?·,sc 

Project Name:____.~._-_i\:,,_"_,1-'fr~----- ltlDARSEProject No: ________:---_ I n S 5 O , E A T i ~, IN C. 

Oat@ :_____.::z_._...-=:::;..______.7"""'-·-+f--

carbonates 

%C= (W-R) X 100 

w 

crucible Number: C 
Wt. of crucible: B -=t- '5 i ~ \.H~ ~ 
Mass of Sample: w 1.0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
-:t- 5' .:,.. l/ / t, 

Insoluble Residue: 
A-8 :;: R 

R L) I 194S 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 

Te-Z S 4 
I221- \l.0 

Project Name:_-E__;A____..!....ft_;_______ 
Project No: __,__________ MDARSE 

5 AISaC'IATII, :INC. 

Date:____1,,..,~---=L=-+f-----

carbonates 
C= (W-R) X 100 ---~°t..:,;5" ___%_ 

w 

Crucible Number: -r 
wt. of crucible: 

Mass of sample: 

B 

w 
~:J. =J+";j.9 
t.ooco 

Crucible+ Insoluble 
Residue Af~er Burn: 

A 
1-2-882.8 

Insoluble Residue: 
A-8 = R 

R 
O·lo'5t1 

c - % of carbonates of calcium and Magnesium 
w- Mass of Sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up~ 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 

,c-2... W g 
3B-~' 

Project Name:_£_..,_f\-__,_A______ ltl� ARSEProject Na: ___-----::;~---:----- ' A 5 IQ~ t AT I•, ! "<. 
Oate:______L..._1,,e_l____ 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: . lo5 
Wt. of crucible: B ·-=,- (.p .tJ +tj 5 
Mass of Sample: w L Odoo 

crucible+ Insoluble 
Residue After Burn: 

A 
"+·1-.1Lf tS-

Insoluble Residue: 
A-B = R 

R 
0 I 'l-(.p :J-() 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up z 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 P.18"42 

Tc-2- ·vJ 3305 II, 0 I 

Project Name :_~_>9-_A_______ ltlOARSEProject No:__________ 
f. a • • • c I A T ~ >, I NC. 

Date: 1., 

carbonates 

C= (W-R) X 100 % 

w 

Crucible Number: 500 
Wt. Of Crucible: B ~0~9S3~ 
Mass of sample: w l. 060 b 

crucible+ Insoluble 
Residue After Burn: 

A 
'"1-,\.0~-,-3 

Insoluble Residue: 
A-8 = R 

R 
O· ~\69 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 5 
Carbonate Test Data 

I I 

II 

/I 

// 

/I 

.h 

I/ 

,,,, 

.I' 
/I 

// 

-6283 

Notes: 

1 Carbonate content determined in general accordance with FDOT Standard. 

Boring Number Depth (feet) Carbonate Content (%) 
CB-0174 100-105 71.7 
CB-0174 110-115 75.5 
CB-0174 115-120 75.9 
CB-0174 125-130 77.7 
CB-0174 140-145 53.0 
CB-0174 150-155 68.3 
CB-0174 160-165 67.2 
CB-0174 165-170 41.2 
CB-0174 180-185 37.9 
CB-0174 185-190 53.6 
CB-0174 195-200 36.6 
CB-0174 200-205 23.9 
CB-0174 205-210 30.5 



EAA Reservoir 
05 05 0013 106A 
Work Order No. 6 
Carbonate Test Data 

tJ,os: _ETtRil.S-\/8 -

0::l-S"Z 

(!;)~~2.. 
e:,2ZZ,, 
0 2-Z-Z. 
oze, '-I 
(>2.e,'/ 
c:;28</ 
e:;284 
t::>~ 
a:>-Z.&°"C­
ozg"'(-

oz?'G::. 

Borine; Number Denth (feet) Carbonate Content (%) 
CB 164 55060 61.8 
CB 164 70-75 72.3 
CB 164 130-135 32.8 
CB 164 180-185 54.8 
CB 182 70-75 78.8 
CB 182 90~95 72.1 
CB 182 140-145 55.4 
CB 182 175-180 48.2 
CB205 60-65 77.1 
CB205 75-80 72.0 
CB205 140-145 58.2 
CB 205 160-165 61.6 



Project Na.me: ____ _.9:'---"-.,._A:....________E_ 
Project No:__________ ltlaDARSE 

I AIIOC[ATES, JNC.Date:____________ 
t 0"1.., 

8R~ol ,
5.5 .."f .o

carbonates 
C= (W-R) X 100 .g=,.y % 

w 

Crucible Number: do~ 
Wt. of crucible: B ( 8'.~2~1t 
Mass of Sample: w 1,6t>ol 
crucible+ Insoluble 
Residue After Burn: 

A 
\ ~-45"09 

Insoluble Residue: 
A-8 = R 

R 
O· l"-Z.\olf 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up~ 0.4% 
50% and up± 0.9% 

\ 
62,,S"d l96S 0b.L .L0b :WOJ~ -i:-i::t,"j: S002-60-83~ 



Project Nam e:---=f-= .....aL.......:.-_,,_A:..,._______ 
Project No:__________ ltlooARsE

i IISiOC[RTES, IKC.Dare:____________ 

&'1-ol ,
2.9 ,S- S~o.o 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: C 
Wt. of crucible: B ·--+S . 5 '-1 4 '--'/ 
Mass of sample: w \IO ooo 
crucible+ Insoluble 
Residue After Burn: 

A '76, l S 3 I 
Insoluble Residue: 
A-8 = R 

R o,·:,-o~T 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up 0.4%T 

50% and up+ 0.9% 

l96S 0t,l .!..0t, :wo~~ ll:t,l S002-60-83~ 



30?.-
Project Name:_f_=~A:.___~A:...,.______ 
Project No:___________ ltl� ARSE 

, A Ii Ii ~ T ! I, l ~O, [ ~-

Date:-------------

6A-ol , 
LfJ.~ .. '-15,0

carbonates 
C= (W- R) X 100 % 

w 

Cruc;ble Number: ~03 
Wt. Of Crucible: B I 1-, 2°A9 
Mass of Sample: w l ,oaoo 
crucible+ Insoluble 
Residue After Burn: 

A (8,190~ 

Insoluble Residue: 
A-8 ~ R 

R o.9qo~ 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

£2££8St>£"t6"t:01 "t96S 121t,l l121t, :WOJ~ ,:,::t,,: £1211212-6121-83~ 
3 



Project Name :____;_E__..B:..___~A:-----_____ ltlOARSE .Project No:___________ 
C ft S S u C I A T f S. l N c,Date:_____________ 

8A •o3 , 
~·& .. ,o,.o .

carooriates 
C= (W-R) X 100 ez..~ % 

w 

crucible Number: 105 
Wt. of crucible: B .~'i, g,-y e .. 

Mass of Sample: w I, aooo 
crucible+ Insoluble 
Residue After Burn: 

A 
~~ ·DLfS~ 

Insoluble Residue: 
A-B = R 

R 
0 I' ,-3 g 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l 96S 12lt>.!.. .!..12lt> :wo~~ i:i;:t,i; S1211212-6121-83~ 



/00'LOO 
Project Nam e:--=£_::__.A:L.....::-~0:....L______ 
Project No: __________ ftl � ARSE 
Date:____________ 

SA-·-03 . 
'2.q • 3o.,

carbonates 
.C= (W-R) X 100 ·L/oS % 

w 

crucible Number: I DCJ 
Wt. of crucible: B ;2(o,Li Z3 
Mass of Sample: w 1.0000 

crucible+ Insoluble 
Residue After Burn: 

A ·:;i.v , 1-·::,.:+- l 
Insoluble Residue: 
A-8:::;: R 

R o,59y3 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

s 
196S 121bl l121b :WOJ~ 21:t,1 S002-60-83~ 



------------

~Jo3 
Project Name:~-A:~----- ltloARSEProj ect No: ___________ 

& A • • a ~ t ~ T f 1, 1 M c. 

Date; 

8A•o3 
a., j.S· • I Lf s.o • 

carbonates 
C= (W- R) X 100 

w 

crucible Number: \b5 
Wt. of crucible: B :,2 S-. 9 ':f-Lf I 
Mass of sample: w l,oeoo 
crucible+ Insoluble 
Residue After Burn: 

A 
Q.,(o · So13 

Insoluble Residue: 
A-B = R 

R 
Q, lp 21-'l.-

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up+ 0.9% 

l96S 121b2.. 2..121b :WOJ~ 2l=bl S1211212-6121-83~ 



L.S3 
Project Name:......;;;:::f:.._~----11aL.....:-..LA:_._______ 
Project No:___________ MDARSE 

5 II S SOC [ ft T'S, ~ N c.Date:_______,________ 

\Ol 

BA- --o '-I 
to ,1.,'

Carbonates 
C= (W-R) X 100 

w 

Crucible Number: ~03 
wt. of crucible: B 11-- -z'lq I 
Mass of Sample: w (.0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
\ "} ,Lf 77 i'\ 

Insoluble Residue: 
A-8 ~ R 

R 
0 I ' ·1:z..C, 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

•l96S 0t,.!. .!.0t, :wo~~ 21:t,1 S002-60-83~ 

http:Name:......;;;:::f:.._~----11aL.....:-..LA


Project Name:~.......0:--L.-_____ 
Project No:___________ 

5 A s. s a i; I i:t TI: ..... l N ,. 

Date:_________~---

BA ·b'-l 
19,5'

carDonates 
C= (W-R) X 100 % 

w 

Crucible Number: 

Wt. of crucible: B 

~ 
r~ ,tf ·r·-=t o 

Mass of sample: w I. ooo I 
crucible+ Insoluble 
Residue After Burn: 

A '76,b~0o 
Insoluble Residue: 
A-8 = R 

R 
O, ll-3o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

s 
l96S 121b.!.. .!..121b ;WOJ~ 21:t,,:: £1211212-6121-83~ 



10\ 

5 AS 5 0, I ft TE 5, IM t. 

Project Name: ___t;;__a__,,_A:....,._______ 
Project No: ___________ 

Date:_~-----------

BA-•O'I ~. 
~ ~3..:,

carbonates 
C= (W-R) X 100 

w 

crucible Number: I o I 
Wt. of crucible: B 25. "2-1cts· 
Mass of sample: w 1-DbOO 
crucible+ Insoluble 
Residue After Burn: 

A ~5.9f5-=J-

Insoluble Residue: 
A-8 = R 

R 
0,Lo 8(o 2-

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96£ 0b.L .L0b 



-------------

Project Na.me: 
Project No: ___________ '"DARSE' A s • a C r I T t •. i N C.

Date: 

8A,•0:7 
'2B,S'

carbonates 
C= (W- R) X 100 3eo.s % 

w 

I 

Cruci b1 e Number: 100 
Wt. of crucible: B c2(o · )1"'2 I 
Mass of sample: w \.0000 
crucible+ Insoluble 
Residue After Burn: 

A 
~lo-SO 3-"t 

Insoluble Residue: 
A-8;;::; R 

I 

R 
0•03lt..o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96S 0i7.l. l.0i7 :WOJ~ 21:t;,"j; £002-60-83~ 
II 



Project Name :____;;;;E_.A:L.....::.....~0:...s....______ 
Project No:__________ ltl � ARSE 

C. A!liSDit:C9'T,s: .. IMc.

Date:._____________ 

BA-oS
FJ.&, . 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: Io I 
Wt. of crucible: B -i 5, 3 ooo 
Mass of sample: w 

l .nnDo 
crucible+ Insoluble 
Residue After Burn: 

A ')5,431~ 
Insoluble Residue: 
A-8 == R

I 

R 
0i\3~t3 

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 121172.. 2..12117 :WOJ~ 21:171 £1211212-6121-83~ 
10 



------------

Project Name :--=f_=_,,Jft~..._&..______ ltla~RsEProject No:__________ 
i A • S O ; l II T I ,, IN c. 

Date: 

&A•OS 
,p.s'

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: \ \ 
Wt. of crucible: B ~ Cc,4254 
Mass of sample: w \ ,0000 
crucible+ Insoluble 
Residue After Burn: 

A '3o-JllLI 
Insoluble Residue: 
A-B = R 

R 
n,tp-&Ct,o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up z 0.4% 
50% and up± 0.9% 

JI, 
£2££8Sl7£l6l: 01 l96S 121l7L L121b :WOJ~ 2l:J;,t S1211212-6121-83~ 



------------

Project Name:_E_:_.a---=--~A:....,._______ ,aOARSEProject No:__________ 
5 ft S S a C I ff T f 5. J H C. 

Date: 

&.4 .c)fp ' 
#o,0 II~• s 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: I Do 
Wt. of crucible: B .2.~ · I(oc;3 

wMass of Sample: ).0000 
Acrucible+ Insoluble 

Residue After Burn: ~lo.3fgy 
RInsoluble Residue: 

D, 153 IA-B ;;;;; R 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample . 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

IS 
l96S 0bl l0b :WO~~ 21:t,l £002-60-83~ 



., }309 
Project Name:_E~A:~~A:~-----
Project No: __________ ltl� ARSE 

C. ft S S a t I: A T ( !I,. J N C:.Date:____________ 

BA-ofo 
28,S•Jo.o I 

carbonates 

C= (W-R) X 100 2=1-.C, % 
w 

crucible Number: C 
Wt. of crucible: B -=t--S,S4 '-ID 
Mass of sample: w ',crx:o 
crucible+ Insoluble 
Residue After Burn: 

A 
1--f.o -· 2(o So 

Insoluble Residue: 
A-8: R 

R 
O.f2J.10 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up+ 0.9% 

.., 
62.,-Bl"d 196£ 1211;,.!.. .!..1211;, :WOJ~ 21:t,l £002-6121-83~ 



Project Name: E,_f}__,,_A:_._______ 
Project No:__________ 
Date:____________ 

8A-oc. , 
'-18,S'•So,O

carbol1ates 
C== (W-R) X 100 -J'l.(o % 

w 

t A S S o ~ l A T I 5, I n ~-

crucible Number: \oz_ 
wt. of crucible: 

Mass of sample: 

B 

w 
2.S.LoS4-f3 
1.00 oo 

crucible+ Insoluble 
Residue After Burn: 

A 
~to.3398 

Insoluble Residue: 
A-B;::::: R 

R 
Q,lo SL{O 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.61 "d ···--l96S 12117.L 2..12117 :WOJ~ 2,:::17,:: S1211212-6121-83~ 



---

Project Nam e:~f-~_,.ft'-----=--_,,_0:_,,_______ 
Project No: __________ ltl� ARSE 

S. ASS O C' r 11 TE! .S, IN~-Date:____________ 

eA-ol _,
(o.o .. ,-. 'i. 

carbonates 
C= (W-R) X 100 83.. o % 

w 

crucible Number: ~oY 
Wt. of crucible: B I ·+ ·£°!Ll r) 

Mass of Sample: w Loooo 
crucible+ Insoluble 
Residue After Burn: 

A 
t 8-00y3 

Insoluble Residue: 
A-B = R 

R 
o,Jro 3 

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up+ 0.9% 

It. 
196S 121b2.. 2..121b :WOJ~ £1:bl £1211212-6121-83~ 



------------

.... 
Project Narne:_[_~_.A:i.......;:.._..,.__A:~-----
Project No:__________ 

£ ft S S' O C I fl T ll s, J N c, 

Date: 

84 •O ':f-
,e.s •20.0' 

carbo·nates 

C= (W-R) X 100 % 

w 

crucible Number: ;;i l)~ 

Wt. of crucible: B 1ca.~39C} 
Mass of sample: w 

1- 0000 
crucible+ Insoluble 
Residue After Burn: 

A \3Y'1)8 
Insoluble Residue: 
A-B;;;;;; R 

R 
O,ISI 9 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R = Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

.,
62d2"d [2[£8St,[161:O1 196S 121bl l121t, :WOJj [1:t,i: S1211212-60-83j 



Project Name :____::_£_~_,ft----=---_,,_A:_._______ 
Project No: __________ 

c 111sac1nri~,1Nc. 

Date:,____~--------

8A·oT 
18 .,s •«.10.0 ~ 

carbonates 

C=· (W-R) X 100 %.. zs.s 
w 

Crucible Number: fo2 

wt. of crucible: B 25"", ~~qz. 

Mass of Sample~ w l.0000 
crucible+ Insoluble 
Residue After Burn: 

A 
d-(p . 411'-I s 

Insoluble Residue: 
A-B = R 

R 
o,1-1.'53 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

,.
l96S 0t,.L .L0t, :WOJ~ £1:t,l £002-60-83~ 



Project Name: Efl_0:_____ 
Project No:__________ 
Date:__;____________ • ~ S S D c I A 1 l ,, 1 H C, 

.6A-o8. ,
9.5 -,o.o

carbonates 
C= (W- R) X 100 

w 

crucible Number: lo5 
wt. of crucible: B 26. $'l, '-/0 
Mass of sample: w \. 0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
~ Lp .ooc; LI 

Insoluble Residue: 
A-8 = R 

R 
O· \4H 

c - % of carbonates of Calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

,, 
62,.£2"d t96S 0t;,L L0t;, :wo~~ £t:t;,,: S002-60-83~ 



Project Name:----'-E_.ft...............A:_______ 
Project No: __________ '"°OARSE5 RS S O ~ [ ATE i, J H C. 

Date:·------------

&A•08 
15.s •>S.o' 

carbonates 
100 

C= (W-R) X 100 % 

w 

crucible Number: II 
Wt. of crucible: B ~CL4l-=t'Z. 
Mass of sample: w \,Oti:)o 

Crucible+ Insoluble 
Residue After Burn: 

A 
29 -S~Ol-

Insoluble Residue: 
A-8 = R 

R 
o · llo3S I 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.t,2"d 196£ 0t,.!.. .!..0t, :WOJ~ ~"j::t,"j: £002-60-83~ 

http:Name:----'-E_.ft


Efl_A:__Project Name: 
Project No: __________ ltl� ARSE 

, ,- s ~ 0i c t I T I! s, r H c.
Date:____________ 

B,_ .09 
' _se.s•&10.o 

carbonates 
C== (W- R) X 100 ·,3z.o % 

w 

crucible Number: Io I 
Wt. of crucible: B 1.'5. '2-q 3l) 
Mass of sample: w i ,0000 
crucible+ Insoluble 
Residue After Burn: 

A 
'd- 5. ~ +3 3 

Insoluble Residue: 
A-B ;;= R 

R o,32... DI 

c - % of carbonates of calcium and Magnesium 
w = Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 0b.:!.. L0b :WOJ~ [l:t,1 £002-60-83~ 
21 



5 II S 5 0, EAT e I, J NC. 

Project Name :--=f_;;--'0:L......:.--=-A:..,L______,___ 
Project No:___________ 
Date:_____________ 

SA •OC\ , 105 

2.3.,;, -zs.o 
• 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: -;;; o-{ 

Wt. of crucible: B l ·+.<i (o i '-" 
Mass of sample: w l.ooo 1 

Crucible+ Insoluble 
Residue After Burn: 

A 
\&,6V3l, 

Insoluble Residue: 
A-B = R 

R 
o.;)... {50 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

&I 
196S 0b.L .L0b :WOJ~ £1:t;,,: S002-60-83~ 



------------

Project Name :~f-~__.A:~..1..0:_.._______ 
Project No: __________ ltl� ARSE 

& fl 5 S. a t I ft TE 1, l ,r\l c, 

Date: 

B/+.O°t . 
l9 ,S•'fe>.o'

carbonates 
C= (W-R) X 100 25.3 % 

w 

crucible Number: ·,
Wt. of crucible: B Lroo t ' Mass of Sample: w L,!.'1- 2, ~-:,-I~ 
crucible+ Insoluble 
Residue After Burn: 

A 
1-g.s1s:,.. 

Insoluble Residue: 
A-B = R 

R 
O-+Y+I 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.!_2'd l96S 0b.!.. .!..0b :woJ~ t;,l:t;,l £002-60-83~ 



c'. 

Project Name :--=E:............iA:L....:.....~&....L.______ 
Project No: __________ 

~ A i ( 0 C I AT~ ~. INC.Date:____________ 

~A··(O 
11.S-•IS.cJ' 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: n 
wt. of crucible: B '.t5, o4 38 
Mass of sample: w l, D()l)O 

crucible+ Insoluble 
Residue After Burn: 

A 1S~ 70 q ., 
Insoluble Residue: 
A-B = R 

R o. \lJS =s 

c - % of carbonates of calcium and Magnesium 
w = Mass of sample
R ~ Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

1,"f
196S 121bl l0b :WOJ~ 1;,1:1;,1 S1211212-6121-83~ 

http:11.S-�IS.cJ


101,.,

~L\l 
Project Name:~L-~.......A:L.....::..........0:--L-_____ 
Project No:__________ ltl� ARSE 

r, fl !I I a c I A T I s. IN c.Date:____________ 

. BIr• 10 
JJ.~•15,0. 

carbOnates 
C= (W- R) X 100 2/o ..1: % 

w 

Crucible Number: 10~ 
Wt. of crucible: B ;ls-. {pq" 4 
Mass of Sample: w l • DOo-o 
Crucible+ Insoluble 
Residue After Burn: 

A a~ .4250 

Insoluble Residue: 
A-B = R 

R 0,~3-Z..<L> 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

:l~ 
62,-62"d l96S 121!7.!. .!.121!7 :WOJ~ t;,i;:t;,i; S1211212-6121-83~ 



  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

EAA Reservoir A-1 Geotechnical Data Report March, 2006 

TRIAXIAL TEST RESULTS 

Note: Material for triaxial tests on remolded samples was obtained from soil used in Test 
Cell construction. 

BLACK & VEATCH Appendix 5 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 5 

_c_o_r_:ro_s_io_n_T_es_t_n_at_:;a____c_f>t'J s- €7tft!!:!:_- V l.3 -_.I\ 
Boring 1 Depth (feet) Electrical pH Chlorides Sulfates 
Number I Resisitivity (ppm) (ppm) 

(Ohm~cm) I 
CB-0174 5-10 8.2 x lk I s.s 60 25 
CB-0174 , 115 120 _j}.Ox 1k 18.3 60 Less than 5 

i 
I 

Notes: 

1 Corrosion Series determined in general accordance with FDOT Standards. 



1 

EAA Reservoir 
OS OS 0013 106A 
Work Order No: 6 
Corrosion Teat Data 

Boring 
Number 

Depth (feet) Electrical 
Resisitivity 
(Ohm-cm) 

pH Chlorides 
(ppm) 

Sulfates 
(ppm) 

CB-0164 ... 5-10 6.1 x lk 8.9 90 60 
L\ 

Notes: 

Corrosion Series determined in general accordance with FDOT Standards. 



5.4 

] 3.6 

uf 
1/) 

l1;?.... 
en ... 
('ll 
(I) 
.c: 
Cl) 1.8 

0 
0 1.8 

9 

I/7.5 
I 

.... 
6 I ~ ~ 

uf /I 
.I1/) 

I~ -.... 
Cl) 4.5 I... -

V~ ·s: 
Q) 

3 
J 

1.5 

0 

. i 

I 

I0 
0 

' 
5 10 

Results I ✓ 

C, ksf 0.47 ,, 
.ii>, dea 38.8 / 

Tan rd 0.80 
,,, 

,, .... .... 
"' 

~ .... 

· 
,._ 

~ .... 

~ I 
,-.1-1--

. 
"' - --. 

~ 

:... ..... , / "'- ' ,, '- !\ 
"· .... ' ' J ... II.. \ 

, .. '-- 1,'-
I I \ ,, ' .,, I ' /,,, 

I l \ 
I I I 

5.4 7.2 9 10.8 

Normal Stress, ksf 

Sample No. 1 2 3 

Water Content, 15.9 16.2 15.8 
Dry Density, pcf 

"iii 
:;::l Saturation, 

104.4 
67.4 

107.4 
74.0 

107.3 
71.9 

E Void Ratio 0.6508 0.6047 0.6066 
Diameter, in. 2.84 2.84 2.84 
Height, in. 6.05 6.15 6.83 

3.6 

3 

2 

1 

I 

15 20 

Axial Strain, % 

Type of Test: 
Unconsolidated Undrained 

Sample Type: remold 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments 

Specific Gravity= 2.762 

Remarks: sample moist cured 14 days 

Reviewed By 

iii 
(I) 
I-

< 

Water Content, 
Dry Density, pcf 
Saturation, 
Void Ratio 
Diameter, in. 
Height, in. 

Strain rate, in./min. 

Back Pressure, ksf 

Cell Pressure, ksf 

Fail. Stress, ksf 

Ult. Stress, ksf 

0'1 Failure, ksf 

a3 Failure, ksf 

22.8 21.7 21.9 
105.8 107.8 107.5 
100.0 100.0 100.0 

0.6304 0.6000 0.6044 
2.83 2.84 2.84 
6.02 6.14 6.83 
0.05 0.05 0.05 

0.0 0.0 0.0 

0.8 1.2 2.0 

4.5 6.2 8.6 

5.3 7.4 10.6 

0.8 1.2 2.0 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95% 14 day cured 

Proj. No.: 6738-05-4573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

MACTEC ENGINEERING AND CONSUL TING, INC. 

~~H)~Tested By: MC Checked By: {(h il/1.i 

C 



10 L!J 
8 

Cf) 

~ 6 
u5 .... 

I
l5~ 

Cl ·1 I 
2 I 

0 
0% 10% 20% 

.Ir 
2------<~---------+----t 

o.,,..,_,._ __,__-,-,!-,,.,....-........_-~,,..._-..... 

0% 10% 20% 

0 2 4 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95% 14 day cured 

Project No.: 6738-05-4573 

10 

/IIe-Cl) -
l5~ 
-~ !ii 

Cl 

2 

0 

10 

8 

Cf) 

i 
Cf) 

6 
en_ 
... U)

.9.i.:: 
a:, 
-~ 4 
Cl 

2 

0 

6 

p, ksf 

~ 
8 

6 

.I 
-

I 
0% 10% ·20% 

~ 

0% 10% 20% 

9 Peak Strength 
Total 

a= 0.36 ksf 
! __........... ....... 

ex= 32.1 deg :.,.---
tan a= 0.63 __..,

61---,----,------r---r---'L-f------t----f----+--=--+"'~::__---+--+----I~----
----

~~~ 
31------jf-----l---+---±a~=---71"=----+-----+---+---l----+---+----I 

~~1/ 

8 10 12 

Reviewed By____,! MACTEC Engineering and Consulting, Inc. 

Checked By: ___________Tested By: =M=C'----------



TRIAXIAL,COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
9:00AM 

Date: 
Client 
Project: 
Project No.: 
Sample Number: 

6-28-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738..05-4573 
UU-95% 14 day cured 

Deacrlptlon: · Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: sample moist cured 14 days 
Type of Sample: remold 

Specific Gravity=2.762 LL• PL• Pl= 
Tat Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Motat soll+tare, gms. 125.860 413.600 
Moisture content: Dry soil+tare, gms. 112.030 364.200 
Moisture content: Tare, gms. 24.930 50.800 
Moisture,% 15.9 22.8 15.8 
Moist specimen weight, gms. 1217.6 
Diameter, in. 2.84 2.83 
Area, in.2 6.33 6.28 
Height, in. 6.05 6.02 
Net decrease in height, In. 0.03 
Wet Density, pcf 121.0 129.9 
Ory density, pcf 104.4 105.8 
Void ratio 0.6508 0.6304 
Saturation, % 67.4 100.0 

Primary load ring constant • .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 lest) 
Strain rate, inJmln. =0.05 
Fall. Stress =4.52 ksfat reading no. 27 
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Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain Stress Siren Stress 1:3 Q 

No. In. Dial Iba. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

1 0.0010 12.0 5.6 0.0 0.13 0.81 0.93 1.16 0.87 

2 0.0050 65.0 30.l 0.1 0.69 0.81 1.50 1.85 1.15 

3 0.0100 95.0 44.0 0.2 1.01 0.81 1.81 2.25 1.31 

4 0.0150 124.0 57.4 0.2 1.31 0.81 2.12 2.63 1.46 

5 0.0200 145.0 67.1 0.3 1.53 0.81 2.34 2:90 1.57 

6 0.0250 165.0 76.4 0.4 1.74 0.81 2.55 3.16 1.68 

7 0.0300 183.0 84.7 0.5 1.93 0.81 2.74 3.40 1.77 

8 0.0350 195.0 90.3 0.6 2.06 0.81 2.86 3.55 1.84 

9 0.0400 208.0 96.3 0.7 2.19 0.81 3.00 3.72 1.90 

10 0.0450 222.0 102.8 0.7 2.34 0.81 3.14 3.90 1.98 

11 0.0500 233.0 107.9 0.8 2.45 0.81 3.26 4.04 2.03 

12 0.0750 280.0 129.6 1.2 2.93 0.81 3.74 4.64 2.27 

13 0.1000 303.0 140.3 1.7 3.16 0.81 3.97 4.92 2.39 

14 0.1250 327.0 151.4 2.1 3.40 0.81 4.20 5.21 2.51 

15 0.1500 347.0 160.7 2.5 3.59 0.81 4.40 5.45 2.60 

16 0.1750 359.0 166.2 2.9 3.70 0.81 4.51 5.59 2.66 

3.81 0.81 4.61 5.72 2.7117 0.2000 371.0 171.8 3.3 

18 0.2500 389.0 180.1 4.1 3.96 0.81 4.76 5.91 2.78 

19 0.3000 401.0 185.7 5.0 4.04 0.81 4.85 6.01 2.83 

20 0.4000 415.0 192.1 6.6 4.11 0.81 4.92 6.10 2.86 

21 0.5000 427.0 197.7 8.3 4.16 0.81 4.96 6.15 2.88 

22 0.6000 445.0 206.0 10.0 4.25 0.81 5.06 6.27 2.93 

23 0.7000 460.0 213.0 11.6 4.31 0.81 5.12 6.35 2.96 

24 0.8000 475.0 219.9 13.3 4.37 0.81 5.18 6.42 2.99 

25 0.9000 497.0 230.1 14.9 4.49 0.81 5.29 6.56 3.05 

26 1.0000 509.0 235.7 16.6 4.51 0.81 5.31 6.59 3.06 

27 1.1000 521.0 241.2 18.3 4.52 0.81 5.33 6.60 3.07 

.___________ MACTEC Engineering and Consulting, Inc. ___________... 



Specimen Parameter Initial Saturated Final 
Moisture content: Moist aoll+tare, gms. 128.130 1393.600 
Moisture content: Dry aoll+tare, gma. 114.500 1212.300 
Moisture content Tare, gms. 30.350 116.100 
Moisture,% 16.2 21.7 16.5 
Moist specimen weight, gma. 1276.8 

Diameter, In. 2.84 2.84 
Area, ln.2 6.33 6.32 
Height, In. 6.15 6.14 

Net decrease in height, In. 0.01 
Wet Density, pcf 124.9 131.2 
Ory density, pcf 107.4 107.8 

Void ratio 0.6047 0.6000 

Saturation, % 74.0 100.0 

Primary load ring constant• .46 lbs. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure • 8.30 psi (1.20 ksf) 

Back pressure • 0.00 psi (0.00 ksf) 

Strain rate, lnJmin. • 0.05 
Fail. Stress• 6.16 ksfat reading no. 25 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 33.0 15.3 0.0 0.35 1.20 1.54 1.29 1.37 

2 0.0050 77.0 35.7 OJ 0.81 1.20 2.01 1.68 1.60 

3 0.0100 127.0 58.8 0.2 1.34 1.20 2.53 2.12 1.86 
4 0.0150 164.0 75.9 0.2 1.73 1.20 2.92 2.44 2.06 

5 0.0200 193.0 89.4 0.3 2.03 1.20 3.22 2.70 2.21 

6 0.0250 220.0 101.9 0.4 2.31 1.20 3.51 2.93 2.35 
7 0.0300 242.0 112.0 0.5 2.54 1.20 3.73 3.12 2.46 
8 0.0350 262.0 121.3 0.6 2.75 1.20 3.94 3.30 2.57 

9 0.0400 287.0 132.9 0.7 3.01 1.20 4.20 3.52 2.70 

10 0.0450 298.0 138.0 0.7 3.12 1.20 4.31 3.61 2.75 

n 0.0500 310.0 143.5 0.8 3.24 1.20 4.44 3.71 2.82 
12 0.0750 380.0 175.9 1.2 3.96 1.20 5.15 4.31 3.17 
13 0.1000 426.0 197.2 1.6 4.42 1.20 5.61 4.70 3.40 
14 0.1250 460.0 213.0 2.0 4.75 1.20 5.95 4.98 3.57 
15 0.1500 497.0 230.1 2.4 5.11 1.20 6.31 5.28 3.75 
16 0.2000 534.0 247.2 3.3 5.45 1.20 6.64 5.56 3.92 

17 0.2500 558.0 258.4 4.1 5.64 1.20 6.84 5.72 4.02 

18 0.3000 575.0 266.2 4.9 5.77 1.20 6.96 5.83 4.08 
19 0.4000 592.0 274.1 6.5 5.84 1.20 7.03 5.88 4.11 

20 0.5000 619.0 286.6 8.1 6.00 1.20 7.19 6.02 4.19 

21 0.6000 631.0 292.2 9.8 6.00 1.20 7.20 6.02 4.20 

22 0.7000 653.0 302.3 11.4 6.10 1.20 7.30 6.11 4.25 

23 0.8000 667.0 308.8 13.0 6.12 1.20 7.31 6.12 4.25 

24 0.9000 681.0 315.3 14.6 6.13 1.20 7.32 6.13 4.26 

MACTEC Engineering and Consulting, Inc. 



Def. 
Dlal Load Load strain 

Devlator 
Stre8S 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No, In, Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 1.0000 698.0 323.2 16.3 6.16 1.20 7.36 6.16 4.28 

26 1.1000 708.0 327.8 17.9 6.13 1.20 7.32 6.13 4.26 

pee men r n 
Moisture content: MOlat soll+tare, grna. 
Moisture content: Dry soll+tare, grna. 

122.870 

110.280 

MOlsture content: Tare, gms. 30.550 52.160 

Moisture,% 15.8 21.9 16.0 

Moist specimen weight, gms. 1411.4 

Diameter, In. 2.84 2.84 

Area, in.2 6.33 6.33 

Height, in. 6.83 6.83 

Net decrease in height, in. 0.00 

Wet Density, pcf 124.3 131.0 

Dry density, pcf 107.3 107.5 

Void ratio 0.6066 0.6044 

Saturation, % 71.9 100.0 

Primary load ring constant= . . per mput urut 
Membrane modulus= 0.124105 kN/cm.2 
Membrane thickness= 0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmln. =0.05 
Fall. Stress = 8.58 ksfat reading no. 24 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 27.0 12.5 0.0 0.28 2.00 2.29 1.14 2.14 

2 0.0050 78.0 36.1 0.1 0.82 2.00 2.82 1.41 2.41 

3 0.0100 146.0 67.6 0.1 1.54 2.00 3.54 1.77 2.77 

4 0.0150 192.0 88.9 0.2 2.02 2.00 4.02 2.01 3.01 

5 0.0200 233.0 107.9 0.3 2.45 2.00 4.45 2.22 3.23 

6 0.0250 265.0 122.7 0.4 2.78 2.00 4.78 2.39 3.39 

7 0.0300 295.0 136.6 0.4 3.09 2.00 5.10 2.55 3.55 

8 0.0350 323.0 149.5 0.5 3.39 2.00 5.39 2.69 3.69 

9 0.0400 347.0 160.7 0.6 3.63 2.00 5.64 2.82 3.82 

10 0.0450 368.0 170.4 0.7 3.85 2.00 5.85 2.92 3.93 

11 0.0500 393.0 182.0 0.7 4.11 2.00 6.11 3.05 4.06 

12 0.0750 503.0 232.9 1.1 5.24 2.00 7.24 3.62 4.62 

13 0.1000 553.0 256.0 1.5 5.74 2.00 7.74 3.87 4.87 

14 0.1250 609.0 282.0 1.8 6.30 2.00 8.30 4.15 5.15 

15 0.1500 655.0 303.3 2.2 6.75 2.00 8.75 4.37 5.38 

16 0.1750 693.0 320.9 2.6 7.11 2.00 9.11 4.55 5.56 
17 0.2000 724.0 335.2 2.9 7.40 2.00 9.40 4.70 5.70 

18 0.2500 768.0 355.6 3.7 7.79 2.00 9.80 4.89 5.90 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Streu Streas Streu 1:3 p Q 

No, In, Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

19 0.3000 802.0 371.3 4.4 8.08 2.00 10.08 5.04 6.04 

20 0.3500 832.0 38S.2 5.1 8.32 2.00 10.32 5.15 6.16 

21 0.4000 852.0 394.5 5.9 8.45 2.00 10.45 5.22 6.23 

22 0.5000 878.0 406.5 7.3 8.57 2.00 10.57 5.28 6.29 

23 0.6000 890.0 412.1 8.8 8.55 2.00 10.55 5.27 6.28 

24 0.7000 908.0 420.4 10.3 8.58 2.00 10.59 5.29 6.29 

25 0.8000 917.0 424.6 11.7 8.53 2.00 10.53 5.26 6.27 

26 0.9000 927.0 429.2 13.2 8.48 2.00 10.48 5.24 6.24 

27 1.0000 940.0 435.2 14.6 8.45 2.00 10.45 5.22 6.23 

28 1.1000 959.0 444.0 16.1 8.47 2.00 10.48 5.23 6.24 
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14 day cured specimens Nodarse 6738-05-4576-02 cast 6-28-05 tested 7-12-05 

Tube Weight 766.2 Tube Diameter (in) 2.84 Area 6.334702 Length 25.2 cm maximum density 
9.92126 In 115.5 

weight distance sample sample wet 
sample to sample sample volume density wetwtw/ dry wt. wt % 
lb) (cm) lenath (in) Ccuft lb/cuft moisture 

0.0225 

0.0251 

0.0263 

0.0267 

0.0222 

6.77 0.0248 

6.97 0.0255 

0.0212 127. 

0.0221 

6.10 0.0224 

6.77 0.0248 

6.26 0.022 

5.83 0.0214 

sampledry % 
density compactio 
lb/cuft n 

16.28 112.67026 97.6 not used 

16.28 104.25353 90.3 · 

16.24 102.24443 88.5 

16.29 105.60068 91.4 not used 

16.29 103.35942 89.5 

16.15 103.34316 89.5 

16.31 104.43123 90.4 

1 A 13.9 

2A5.6 

3 A8.3 

4 

5 

16.22 104.67476 90.6 ·s 
16.22 106.52016 92.2 not used 

15.98 110.25697 95.5 1 

15.88 110.41974 95.6 2 

16.20 109.5015 94.8 3 

15.79 109.50206 94.8 4 

16.18 108.64164 94.1 5 

16.32 108.49796 93.91 6 



5.7 Results 1,1"' 

C,ksf 0.68 , .. 
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Normal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 16.0 16.3 16.2 
12.5 Ory Density, pcf 108.3 108.0 107.6 

I Saturation, 74.5 75.5 74.1 
.5 Void Ratio 0.5925 0.5972 0.6030- Diameter, in. 2.84 2.84 2.84~ 10 

! 3 Height, in. 5.87 6.15 6.28 
,~ Water Content, 20.9 21.3 20.9 

Cl) 7.5 , 
1i5 Dry Density, pcf 109.4 108.5 109.3 

I I 2 ID Saturation, 100.0 100.0 100.0
""' I-

/ < Void Ratio 0.5763 0.5886 0.5770 
5 1 Diameter, In. 2.83 2.83 2.82I 

~ Height, in. 5.85 6.14 6.25 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 5 10 15 20 Fail. Stress, ksf 5.2 6.8 9.1 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 6.0 8.0 11.1 
Type of Test: 

a3 Failure, ksf 0.8 1.2 2.0
Unconsolidated Undrained 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2. 762 Sample Number: UU-95% 14 day cured 

Remarks: Samples moist cured 14 days 

Pn,J. No.: 6738--05-4573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. 

Tested By: MC Checked By: f()J {~ ~ \ I } hJ ~ JQM • 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
9:03AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-28-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95% 14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shen·and Rock Fragments 
Remarks: Samples moist cured 14 days 
Type of Sample: remold 
Specific Gravitym2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter lnltlal Saturated Final 
Moisture content: Moist soll+un, gms. 114.180 409.300 
Moisture content. Dry soil+tare, gms. 102.630 360.550 
Moisture content: Tare, gms. 30.350 52.330 
Moisture,% i6.0 20.9 15.8 
Moist specimen weight, gms. 1225.7 
Diameter, In. 2.84 2.83 
Area, in.2 6.33 6.29 
Height, in. 5.87 5.85 
Net decrease in height, in. 0.02 
Wet Density, pcf 125.6 132.2 
Dry density, pcf 108.3 109.4 
Vold ratio 0.5925 0.5763 
Saturation, % 74.5 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm.2 
Membrane thickness =0.02 cm 
Cell pressure• 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, in./mln. =0.05 
Fall. Stress =5.23 ksf at reading no. 28 

------------ MACTEC Engineering and Consulting, Inc. ____________, 



Def. 0eYlator Minor Prine. Major Prine. 
pDial Load Load Strain Streu Streu Streu 1:3 Q 

No. In. Dial lbs. % kaf kaf kaf Ratio kaf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 
1 0.0010 31.0 14.4 0.0 0.33 0.81 1.13 1.41 0.97 

2 0.0050 78.0 36.l 0.1 0.83 0.81 1.63 2.02 l.22 
3 0.0100 121.0 56.0 0.2 1.28 0.81 2.09 2.59 1.45 
4 0.0150 148.0 68.S 0.3 1.56 0.81 2.37 2.94 1.59 
5 0.0200 172.0 79.6 0.3 1.82 0.81 2.62 3.25 1.71 
6 0.0250 193.0 89.4 0.4 2.04 0.81 2.84 3.53 1.82 
7 0.0300 210.0 97.2 0.5 2.21 0.81 3.02 3.75 1.91 

8 0.0350 227.0 105.l 0.6 2.39 0.81 3.20 3.97 2.00 

9 0.0400 243.0 112.5 0.7 2.56 0.81 3.36 4.17 2.09 
10 0.0450 256.0 118.5 0.8 2.69 0.81 3.50 4.34 2.15 
11 0.0500 268.0 124.1 0.9 2.82 0.81 3.62 4.49 2.21 
12 0.0750 312.0 144.S 1.3 3.26 0.81 4.07 5.05 2.44 
13 0.1000 352.0 163.0 1.7 3.67 0.81 4.47 5.55 2.64 
14 0.1250 374.0 173.2 2.1 3.88 0.81 4.69 5.81 2.75 

15 0.1500 397.0 183.8 2.6 4.10 0.81 4.91 6.08 2.86 
16 0.1750 410.0 189.8 3.0 4.21 0.81 5.02 6.23 2.91 
17 0.2000 425.0 196.8 3.4 4.35 0.81 5.16 6.39 2.98 

18 0.2500 443.0 205.1 4.3 4.49 0.81 5.30 6.57 3.05 
19 0.3000 455.0 210.7 5.1 4.57 0.81 5.38 6.67 3.09 
20 0.3500 473.0 219.0 6.0 4.71 0.81 5.52 6.84 3.16 
21 0.4000 486.0 225.0 6.8 4.80 0.81 5.60 6.95 3.21 

22 0.5000 500.0 231.S 8.5 4.85 0.81 5.65 7.01 3.23 

23 0.6000 512.0 237.1 10.3 4.87 0.81 5.68 7.04 3.24 

24 0.7000 537.0 248.6 12.0 5.01 0.81 5.82 7.21 3.31 

25 0.8000 552.0 255.6 13.7 5.05 0.81 5.86 7.26 3.33 
26 0.9000 577.0 267.2 15.4 5.17 0.81 5.98 7.42 3.39 
27 1.0000 591.0 273.6 17.1 5.19 0.81 6.00 7.44 3.40 
28 1.1000 608.0 281.5 18.8 5.23 0.81 6.04 7.49 3.42 

...,__________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soU+tare, gms. 771.000 

Moisture content: Tare, gms. 31.520 230.300 

Moisture,% 16.3 21.3 16.3 

Moist specimen weight, gms. 1284.2 

Diameter, In. 2.84 2.83 

Area, In.• 6.33 6.31 

Height, In. 6.15 6.14 

Net decrease in height, in. 0.01 

Wet Density, pct 125.6 131.7 

Dry density, pct 108.0 108.5 

Void ratio 0.5972 0.5886 

Saturation, % 75.S 100.0 

Primary load ring constant =.463 lbs. per input unit 
Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Cell pressure =8.30 psi (1.20 ksf) 

Back pressure =0.00 psi (0.00 ksf) 

Strain rate, in./mln. =0.05 

Fail. Stress =6.81 ksf at reading no. 23 

Def. Devlator Minor Prine. Major Prine. 
Dlal Load Load Strain Streu Stress Streu 1:3 Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 37.0 17.1 0.0 0.39 1.20 1.59 1.33 1.39 

2 0.0050 62.0 28.7 0.1 0.65 1.20 1.85 1.55 1.52 

3 0.0100 90.0 41.7 0.2 0.95 1.20 2.14 1.79 1.67 

4 0.0150 115.0 53.2 0.2 1.21 1.20 2.41 2.01 1.80 

5 0.0200 141.0 65.3 0.3 1.48 1.20 2.68 2.24 1.94 

6 0.0250 168.0 77.8 0.4 1.77 1.20 2.96 2.48 2.08 

7 0.0300 195.0 90.3 0.5 2.05 1.20 3.24 2.71 2.22 

8 0.0350 220.0 101.9 0.6 2.31 1.20 3.51 2.93 2.35 

9 0.0400 245.0 113.4 0.7 2.57 1.20 3.77 3.15 2.48 

10 0.0450 270.0 125.0 0.7 2.83 1.20 4.03 3.37 2.61 

11 0.0500 296.0 137.0 0.8 3.10 1.20 4.30 3.59 2.75 

12 0.0750 395.0 182.9 1.2 4.12 1.20 5.32 4.45 3.26 

13 0.1000 467.0 216.2 1.6 4.85 1.20 6.05 5.06 3.62 

14 0.1250 520.0 240.8 2.0 5.38 1.20 6.58 5.50 3.89 

15 0.1500 555.0 257.0 2.4 5.72 1.20 6.91 5.79 4.05 

16 0.1750 584.0 270.4 2.9 5.99 1.20 7.19 6.01 4.19 

17 0.2000 . 608.0 281.5 3.3 6.21 1.20 7.41 6.20 4.30 

18 0.2500 644.0 298.2 4.1 6.53 1.20 7.72 6.46 4.46 

19 0.3000 660.0 305.6 4.9 6.63 1.20 7.83 6.55 4.51 

20 0.3500 672.0 311.1 5.7 6.69 1.20 7.89 6.60 4.54 

21 0.4000 685.0 317.2 6.5 6.76 1.20 7.96 6.66 4.58 

22 0.5000 697.0 322.7 8.1 6.76 1.20 7.96 6.66 4.58 

23 0.6000 715.0 331.0 9.8 6.81 1.20 8.01 6.70 4.60 

24 0.7000 724.0 335.2 11.4 6.78 1.20 7.97 6.67 4.58 

MACTEC Engineering and Consulting, Inc. 



Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Siren Stress Stras 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 731.0 338.5 13.0 6.72 1.20 7.91 6.62 4.55 
26 0.9000 743.0 344.0 14.7 6.70 1.20 7.89 6.60 4.54 
27 1.0000 755.0 349.6 16.3 6.68 1.20 7.87 6.59 4.53 
28 1.1000 764.0 353.7 17.9 6.62 1.20 7.82 6.54 4.51 

pee men arameter 
Moisture content: Moist solt+tare, gms. 
Moisture content: Dry soll+tare, gms. 122.830 304.400 
Moisture content: Tare, gms. 31.780 49.860 
Moisture,% 16.2 20.9 16.0 
Moist specimen weight, gms. 1305.0 
Diameter, In. 2.84 2.82 
Area, in.• 6.33 6.27 
Haight, in. 6.28 6.25 
Net decrease In height, in. 0.03 
Wet Density, pcf 125.0 132.2 
Dry density, pcf 107.6 109.3 
Void ratio 0.6030 0.5770 
Saturation, % 74.1 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmin. =0.05 
Fail. Stress= 9.09 ksf at reading no. 24 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
0.0010 32.0 14.8 0.0 0.34 2.00 2.34 1.17 2.17 

2 0.0050 118.0 54.6 0.1 1.25 2.00 3.26 1.63 2.63 
3 0.0100 188.0 87.0 0.2 2.00 2.00 4.00 2.00 3.00 
4 0.0150 242.0 112.0 0.2 2.57 2.00 4.57 2.28 3.29 
5 0.0200 281.0 130.1 0.3 2.98 2.00 4.98 2.49 3.49 
6 0.0250 313.0 144.9 0.4 3.32 2.00 5.32 2.66 3.66 
7 0.0300 348.0 161.1 0.5 3.68 2.00 5.69 2.84 3.84 
8 0.0350 375.0 173.6 0.6 3.97 2.00 5.97 2.98 3.99 
9 0.0400 403.0 186.6 0.6 4.26 2.00 6.26 3.13 4.13 

10 0.0450 427.0 197.7 0.7 4.51 2.00 6.51 3.25 4.26 
11 0.0500 446.0 206.5 0.8 4.71 2.00 6.71 3.35 4.36 
12 0.0750 538.0 249.1 1.2 5.66 2.00 7.66 3.83 4.83 
13 0.1000 605.0 280.1 1.6 6.33 2.00 8.34 4.16 5.17 
14 0.1250 645.0 298.6 2.0 6.73 2.00 8.73 4.36 5.36 
15 0.1500 690.0 319.5 2.4 7.17 2.00 9.17 4.58 5.58 
16 0.1750 737.0 341.2 2.8 7.62 2.00 9.62 4.81 5.81 

MACTEC Engineering and Consulting, Inc. 



Def. Oeviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

l7 0.2000 777.0 359.8 3.2 8.00 2.00 10.00 5.00 6.00 
18 0.3000 821.0 380.l 4.8 8.32 2.00 10.32 5.15 6.16 
19 0.3500 858.0 397.3 5.6 8.62 2.00 10.62 5.31 6.31 
20 0.4000 882.0 408.4 6.4 8.78 2.00 10.79 5.39 6.39 
21 0.5000 907.0 419.9 8.0 8.88 2.00 10.88 5.44 6.44 
22 0.6000 934.0 432.4 9.6 8.98 2.00 10.98 5.49 6.49 
23 0.7000 951.0 440.3 11.2 8.98 2.00 10.99 5.49 6.49 
24 0.8000 980.0 453.7 12.8 9.09 2.00 11.09 5.54 6.55 

25 0.9000 995.0 460.7 14.4 9.06 2.00 11.06 5.53 6.53 

26 1.0000 1008.0 466.7 16.0 9.01 2.00 11.01 5.50 6.51 

27 1.1000 1023.0 473.6 17.6 8.97 2.00 10.97 5.48 6.49 

.____________ MACTEC Engineering and Consulting, Inc. ____________. 



4.5 Results 
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Normal Stress, ksf 

9 Sample No. 1 2 3 

Water Content, 16.2 16.3 16.3 
7.5 Dry Density, pct 103.5 100.7 101.2 

j Saturation, 67.4 63.2 63.8 
3 .5 Void Ratio 0.6653 0.7122 0.7043 

'&; 6 - Diameter, in. 2.84 2.84 2.84 
~ -
vi I/ Height, in. 7.04 6.19 6.89 

J ' " 2 Water Content, 22.7 25.2 24.9 
en 4.5 I -- ! 

Dry Density, pcf 105.9 101.7 102.2.. 
j ~ Saturation, 100.0 100.0 100.0,... 
a, ,, 

1 < Void Ratio 0.6278 0.6957 0.6866 

0 3 I Diameter, in. 2.82 2.83 2.83 
Height, in. 6.99 6.17 6.87 

Strain rate, in./min. 9.05 0.05 0.05 
1.5 

Back Pressure, ksf 0.00 0.00 0.00 

Cell Pressure, ksf 0.81 1.20 2.00 
0 

0 5 10 15 20 Fail. Stress, ksf 3.32 4.80 6.53 

Axial Strain, % Ult. Stress, ksf 

o1 Failure, ksf 4.13 6.00 8.53 
Type of Test: 

03 Failure, ksf 0.81 1.20 2.00 
Unconsolidated Undrained 

Sample Type: Remolded Cllent: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90% 14 day cured 

Remarks: Specimen cured 14 days after molding. 

ProJ. No.: 6738--05-4S73 Date: 7/12/05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. -
/ 

" 
Tested By: MC Checked By: I o: 1/lA. \1ki11 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
8:57 AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

7/12/05 
Nodarse and Associates 
Material Testing-Nodarse 

6738-05-4573 
UU-90% 14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: Specimen cured 14 days after molding. 
Type of Sample: Remolded 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 112.710 1524.300 

Moisture content: Dry soil+tare, gms. 100.400 1328.800 

Moisture content: Tare, gms. 24.580 115.390 

Moisture,% 16.2 22.7 16.1 
Moist specimen weight, gms. 1408.9 

Diameter, in. 2.84 2.82 

Area, in.2 6.33 6.24 

Height, in. 7.04 6.99 

Net decrease in height, in. 0.05 

Wet Density, pcf 120.4 130.0 

Dry density, pcf 103.5 105.9 

Void ratio 0.6653 0.6278 
Saturation, % 67.4 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure = 0.00 psi (0.00 ksf) 
Strain rate, in./min. =0.05 
Fail. Stress= 3.32 ksf at reading no. 28 

------------ MACTEC Engineering and Consulting, Inc. ____________. 



Def. Devtator Minor Prine. Major Prine. 
p QDlal Load Load Strain Stress - Stress 1:3 

kif ksf Ratio ksf ksfNo. In. Dlal lbs. % kif 

0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

1 0.0010 20.0 9.3 0.0 0.21 0.81 1.02 1.26 0.91 

2 o.ooso 56.0 

0 

25.9 0.1 0.60 0.81 1.40 1.74 1.11 

0.99 0.81 1.80 2.23 1.303 0.0100 93.0 43.1 0.1 

4 0.0150 107.0 49.5 0.2 1.14 0.81 1.95 2.41 1.38 

5 0.0200 130.0 60.2 0.3 1.39 0.81 2.19 2.72 1.50 

2.32 2.87 1.560.0250 142.0 65.7 0.4 1.51 0.81 
2.43 3.02 1.62 

6 

0.0300 153.0 70.8 0.4 1.63 0.81 
2.55 1.68 

7 

8 0.0350 164.0 75.9 0.5 1.74 0.81 3.16 

3.28 1.739 0.0400 173.0 SO.I 0.6 1.84 0.81 2.64 
1.7510 0.0450 178.0 82.4 0.6 1.89 0.81 2.70 3.34 

86.1 0.7 1.97 0.81 2.78 3.45 1.7911 0.0S00 186.0 
1.1 2.22 0.81 3.03 3.75 1.9212 0.0750 210.0 97.2 

1.4 2.38 0.81 3.19 3.95 2.0013 0.1000 226.0 104.6 

2.53 0.81 3.34 4.14 2.0714 0.1250 241.0 111.6 1.8 
3.45 4.28 2.1315 0.1500 253.0 117.1 2.1 2.65 0.81 
3.56 4.41 2.1816 0.1750 264.0 122.2 2.5 2.75 0.81 

4.48 2.2117 0.2000 270.0 125.0 2.9 2.80 0.81 3.61 

4.62 2.2618 0.2500 283.0 131.0 3.6 2.92 0.81 3.72 
4.68 2.2919 0.3000 290.0 134.3 4.3 2.97 0.81 3.77 

4.76 2.3220 0.3500 299.0 138.4 5.0 3.03 0.81 3.84 
2.3521 0.4000 307.0 142.1 5.7 3.09 0.81 3.90 4.84 

2.3922 0.5000 319.0 147.7 7.2 3.16 0.81 3.97 4.92 

3.22 0.81 4.03 5.00 2.4223 0.6000 330.0 152.8 8.6 

24 0.7000 336.0 155.6 10.0 3.23 0.81 4.04 5.01 2.42 

25 0.8000 345.0 159.7 11.4 3.26 0.81 4.07 5.05 2.44 

4.09 5.08 2.4526 0.9000 353.0 163.4 12.9 3.29 0.81 
5.11 2.4627 1.0000 362.0 167.6 14.3 3.31 0.81 4.12 

28 1.1000 369.0 170.8 15.7 3.32 0.81 4.13 5.12 2.47 

29 1.2000 375.0 173.6 17.2 3.32 0.81 4.13 5.12 2.47 

..___________ MACTEC Engineering and Consulting, Inc. __________.... 



Specimen arameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 109.300 

Moisture content: Tare, gms. 30.670 

Moisture,% 16.3 

Moist specimen weight, gms. 1205.4 

Diameter, In. 2.84 

Area, In.• 6.33 

Height, In. 6.19 

Net decrease in height, In. 
Wet Density, pcf 117.1 

Dry density, pcf 100.7 

Void ratio 0.7122 

Saturation, % 63.2 

25.2 

2.83 

6.29 

6.17 

0.02 

127.3 

101.7 

0.6957 

100.0 

1148.100 

108.500 

16.0 

Primary load ring constant• .46 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 

Back preuure =0.00 psi (0.00 ksf) 

Strain rate, inJmln. =0.05 

Fail. Stress =4.80 ksf at reading no. 29 

Def. Deviator Minor Prine. 
Dial Load Load Strain Stress Stress 

No. In. Dial lbs. % ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 

1 0.0010 25.0 11.6 0.0 0.26 1.20 

2 0.0050 68.0 31.5 0.1 0.72 1.20 

3 0.0100 94.0 43.5 0.2 0.99 1.20 

4 0.0150 113.0 52.3 0.2 1.19 1.20 

5 0.0200 130.0 60.2 0.3 1.37 1.20 

6 0.0250 146.0 67.6 0.4 1.54 1.20 

7 0.0300 162.0 75.0 0.5 1.71 1.20 

8 0.0350 175.0 81.0 0.6 1.84 1.20 

9 0.0400 189.0 87.5 0.6 1.99 1.20 

10 0.0450 197.0 91.2 0.7 2.07 1.20 

11 0.0500 208.0 96.3 0.8 2.19 1.20 

12 0.0750 255.0 118.1 1.2 2.67 1.20 

13 0.1000 285.0 132.0 1.6 2.97 1.20 

14 0.1250 313.0 144.9 2.0 3.25 1.20 

15 0.1500 332.0 153.7 2.4 3.43 1.20 

16 0.1750 348.0 161.1 2.8 3.58 1.20 

17 0.2000 364.0 168.5 3.2 3.73 1.20 

18 0.2500 379.0 115.5 4.1 3.85 1.20 

19 0.3000 399.0 184.7 4.9 4.02 1.20 

20 0.3500 416.0 192.6 5.1 4.16 1.20 

21 0.4000 430.0 199.1 6.5 4.26 1.20 

22 0.5000 445.0 206.0 8.1 4.33 1.20 

23 0.6000 463.0 214.4 9.7 4.43 1.20 

24 0.7000 484.0 224.1 11.3 4.55 1.20 

Major Prine. 
stress 

ksf 

1.20 

1.46 

1.91 

2.19 

2.39 

2.57 

2.74 

2.90 

3.04 

3.18 

3.27 

3.38 

3.86 

4.17 

4.44 

4.63 

4.78 

4.93 

5.05 

5.22 

5.35 

5.46 

5.53 

5.62 

5.14 

1:3 p Q 
Ratio ksf ksf 

1.00 1.20 

1.22 1.33 

1.60 1.56 

1.83 1.69 

2.00 1.79 

2.15 1.88 

2.29 1.97 

2.43 2.05 

2.54 2.12 

2.66 2.19 

2.73 2.23 

2.83 2.29 

3.23 2.53 

3.49 2.68 

3.72 2.82 

3.87 2.91 
4.00 2.99 

4.12 3.06 

4.22 3.12 
4.36 3.21 
4.48 3.27 

4.56 3.33 

4.62 3.36 

4.70 3.41 

4.80 3.47 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stren Stress Stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 499.0 231.0 13.0 4.60 1.20 5.80 4.85 3.50 

26 0.9000 515.0 238.4 14.6 4.66 1.20 5.85 4.90 3.53 

27 1.0000 530.0 245.4 16.2 4.70 1.20 5.90 4.94 3.55 
28 1.1000 542.0 250.9 17.8 4.72 1.20 5.91 4.95 3.55 

29 1.2000 563.0 260.7 19.4 4.80 1.20 6.00 5.02 3.60 

Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 

Specimen 

Moisture content: Tare, gms. 30.010 106.100 

Moisture,% 16.3 24.9 16.4 

Moist specimen weight, gms. 1347.8 

Diameter, In. 2.84 2.83 

Area, In.• 6.33 6.29 

Height, In. 6.89 6.87 

Net decrease in height, in. 0.02 

Wet Density, pcf 117.6 127.6 

Dry density, pcf 101.2 102.2 

Vold ratio 0.7043 0.6866 

Saturation,% 63.8 100.0 

Primary load ring constant =.463 lbs. per input unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, in./min. =0.05 

Fail. Stress =6.53 ksf at reading no. 28 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 15.0 6.9 0.0 0.16 2.00 2.16 1.08 2.08 

2 0.0050 87.0 40.3 0.1 0.92 2.00 2.92 1.46 2.46 

3 0.0100 138.0 63.9 0.1 1.46 2.00 3.46 1.73 2.73 

4 0.0150 170.0 78.7 0.2 1.80 2.00 3.80 1.90 2.90 

5 0.0200 193.0 89.4 0.3 2.04 2.00 4.04 2.02 3.02 

6 0.0250 217.0 100.5 ·0.4 2.29 2.00 4.29 2.14 3.15 

7 0.0300 237.0 109.7 0.4 2.50 2.00 4.50 2.25 3.25 

8 0.0350 255.0 118.1 0.5 2.69 2.00 4.69 2.34 3.35 

9 0.0400 272.0 125.9 0.6 2.87 2.00 4.87 2.43 3.43 

10 0.0450 290.0 134.3 0.7 3.05 2.00 5.06 2.53 3.53 

11 0.0500 300.0 138.9 0.7 3.16 2.00 5.16 2.58 3.58 

12 0.0750 360.0 166.7 1.1 3.77 2.00 5.78 2.89 3.89 

13 0.1000 408.0 188.9 1.5 4.26 2.00 6.26 3.13 4.13 

14 0.1250 445.0 206.0 1.8 4.63 2.00 6.63 3.31 4.32 

15 0.1500 473.0 219.0 2.2 4.90 2.00 6.91 3.45 4.45 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress stress Stress 1:3 Qp 

No. In. Dlal lbs. % kaf kaf ksf Ratio ksf kaf 

16 0.1750 497.0 230.1 2.5 5.13 2.00 7.13 3.56 4.57 

17 0.2000 517.0 239.4 2.9 5.32 2.00 7.32 3.66 4.66 

18 0.2500 553.0 256.0 3.6 5.65 2.00 7.65 3.82 4.83 

19 0.3000 576.0 266.7 4.4 5.84 2.00 7.84 3.92 4.92 

20 0.3500 591.0 273.6 5.1 5.94 2.00 7.95 3.97 4.97 

21 0.4000 607.0 281.0 S.8 6.06 2.00 8.06 4.03 5.03 

22 0.5000 635.0 294.0 7.3 6.24 2.00 8.24 4.12 5.12 

23 0.6000 652.0 301.9 8.7 6.31 2.00 8.31 4.15 S.15 

24 0.7000 672.0 311.l 10.2 6.40 2.00 8.40 4.20 5.20 

25 0.8000 695.0 321.8 11.7 6.51 2.00 8.51 4.25 5.26 

26 0.9000 706.0 326.9 13.1 6.50 2.00 8.50 4.25 S.25 

27 1.0000 720.0 333.4 14.6 6.52 2.00 8.52 4.26 5.26 

28 1.1000 734.0 339.8 16.0 6.53 2.00 8.53 4.26 5.27 

------------ MACTEC Engineering and Consulting, Inc. ____________. 



4.5 Results -
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9 Sample No. 1 2 3 

Water Content, 16.2 16.2 16.3 
7.5 Dry Density, pcf 105.1 105.8 103.8 

1ii Saturation, 69.7 71.1 68.1
3 le 

.5 Void Ratio 0.6400 0.6298 0.6609 
'Iii 6 Diameter, in. 2.85 2.84 2.84 
~ 

ui II Height, in. 6.72 6.65 7.32 

J , 2 
Water Content,

!/ 
22.6 22.2 22.4 

4.5 II 1 1n Dry Density, pct 106.1 106.9 106.5... 
.9 

,_ 
{!!. Saturation, 100.0 100.0 100.0I 17

.!! 17 Void Ratio 0.6254 0.6136 0.6189a, , < 
0 3 I/ Diameter, in. 2.84 2.83 2.82 

Heiaht, in. 6.70 6.63 7.26 
Strain rate, in./min. 0.05 0.05 0.05 

1.5 
Back Pressure, ksf 0.00 0.00 0.00 

0 
Cell Pressure, ksf 0.81 1.20 2.00 

0 5 10 15 20 Fail. Stress, ksf 4.44 5.27 6.77 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 5.24 6.47 8.77 
Type of Test: a3 Failure, ksf 0.81 1.20 2.00

Unconsolidated Undrained 
Sample Type: remold Cllent: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-14 day cured 

Remarks: Specimens cured 14 days 

Proj. No.: 6738-054573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 

8:59AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-28•05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU·90%-14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: Specimens cured 14 days 

Type of Sample: remold 
Specific Gravity:=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter lnrtial Saturated Final 
Moisture content: Moist soil+tare, gms. 139.180 1490.700 

Moisture content: Dry soil+tare, gms. 124.280 1300.300 
Moisture content: Tare, gms. 32.030 116.290 

Moisture,% 16.2 22.6 16.1 
Moist specimen weight, gms. 1374.2 
Diameter, in. 2.85 2.84 

Area, in.2 6.38 6.34 
Height, in. 6.72 6.70 
Net decrease in height, in. 0.02 
Wet Density, pcf 122.l 130.l 
Dry density, pcf 105.1 106.1 
Void ratio 0.6400 0.6254 
Saturation, % 69.7 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness = 0.02 cm 
Cell pressure= 5.60 psi (0.81 kst) 
Back pressure= 0.00 psi (0.00 kst) 
Strain rate, in./min. =0.05 
Fall. Stress =4.44 ksf at reading no. 27 
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Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain St1'888 Stress Stntss 1;3 Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 
1 0.0010 23.0 10.6 0.0 0.24 0.81 1.05 1.30 0.93 
2 o.ooso 68.0 31.5 0.1 0.71 0.81 1.52 1.89 1.16 
3 0.0100 98.0 45.4 0.1 1.03 0.81 1.84 2.28 1.32 
4 0.0150 117.0 54.2 0.2 1.23 0.81 2.03 2.52 1.42 

5 0.0200 138.0 63.9 0.3 1.45 0.81 2.25 2.79 1.53 
6 0.0250 150.0 69.5 0.4 1.57 0.81 2.38 2.95 1.59 
7 0.0300 167.0 77.3 0.4 1.75 0.81 2.55 3.17 1.68 
8 0.0350 178.0 82.4 0.5 1.86 0.81 2.67 3.31 1.74 

9 0.0400 188.0 87.0 0.6 1.96 0.81 2.77 3.44 1.79 
10 0.0450 201.0 93.1 0.7 2.10 0.81 2.91 3.60 1.86 
11 0.0500 211.0 97.7 0.7 2.20 0.81 3.01 3.73 1.91 
12 0.0750 262.0 121.3 1.1 2.72 0.81 3.53 4.38 2.17 

13 0.1000 296.0 137.0 1.5 3.07 0.81 3.87 4'.80 2.34 
14 0.1250 314.0 145.4 1.9 3.24 0.81 4.05 5.02 2.43 
15 0.1500 337.0 156.0 2.2 3.46 0.81 4.27 5.30 2.54 

16 0.2000 364.0 168.5 3.0 3.71 0.81 4.52 5.60 2.66 
17 0.2500 388.0 179.6 3.7 3.93 0.81 4.73 5.87 2.77 
18 0.3000 400.0 185.2 4.5 4.02 0.81 4.82 5.98 2.81 

19 0.3500 411.0 190.3 5.2 4.10 0.81 4.90 6.08 2.85 

20 0.4000 423.0 195.8 6.0 4.18 0.81 4.99 6.19 2.90 

21 0.5000 436.0 201.9 7.5 4.24 0.81 5.05 6.26 2.93 

22 0.6000 448.0 207.4 9.0 4.29 0.81 5.09 6.32 2.95 

23 0.7000 458.0 212.1 10.4 4.31 0.81 5.12 6.35 2.96 

24 0.8000 467.0 216.2 11.9 4.32 0.81 5.13 6.36 2.97 
25 0.9000 482.0 223.2 13.4 4.39 0.81 5.19 6.44 3.00 
26 1.0000 494.0 228.7 14.9 4.42 0.81 5.22 6.48 3.02 
27 1.1000 505.0 233.8 16.4 4.44 0.81 5.24 6.50 3.03 
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pee men 
Moisture content Moist soil+tare, gms. 
Moisture content Dry sotl+tare, gms. 1284.200 

Moisture content: Tara, gms. 30.010 115.500 

Moisture,% 16.2 22.2 16.3 

Moist specimen weight, gms. 1359.6 

Dlametar, In. 2.84 2.83 

Area, In.• 6.33 6.29 

Height, In. 6.65 6.63 

Net decrease In height, in. 0.02 

Wet Density, pd 123.0 130.6 

Dry density, pd 105.8 106.9 

Void ratio 0.6298 0.6136 

Saturation, % 71.l 100.0 

Primary load lint constant• . . per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure• 8.30 psi (1.20 lest) 
Back preNure =0.00 psi (0.00 lest) 
Strain rate, lnJmin. =0.05 

Fail. Stress= 5.27 ksfat reading no. 25 

Def. Deviator Minor Prlnc. Major Prine. 
pDial Load Load Strain Stress Stress Stress 1:3 Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 20.0 9.3 0.0 0.21 1.20 1.41 1.18 1.30 

2 0.0050 63.0 29.2 0.1 0.67 1.20 1.86 1.56 1.53 

3 0.0100 110.0 50.9 0.2 1.16 1.20 2.36 1.97 1.78 

4 0.0150 141.0 65.3 0.2 1.49 1.20 2.69 2.25 1.94 

5 0.0200 166.0 76.9 0.3 1.75 1.20 2.95 2.47 2.07 

6 0.0250 190.0 88.0 0.4 2.01 1.20 3.20 2.68 2.20 

7 0.0300 205.0 94.9 0.5 2.16 1.20 3.36 2.81 2.28 

8 0.0350 223.0 103.2 0.5 2.35 1.20 3.55 2.97 2.37 

9 0.0400 239.0 110.7 0.6 2.52 1.20 3.71 3.11 2.45 

10 0.0450 254.0 117.6 0.7 2.67 1.20 3.87 3.24 2.53 

11 0.0500 268.0 124.l 0.8 2.82 1.20 4.01 3.36 2.60 

12 0.0750 322.0 149.l 1.1 3.37 1.20 4.57 3.82 2.88 

13 0.1000 365.0 169.0 1.5 3.81 1.20 5.00 4.19 3.10 

14 0.1250 398.0 184.3 l.9 4.14 1.20 5.33 4.46 3.26 

15 0.1500 420.0 194.5 2.3 4.35 1.20 5.54 4.64 3.37 

16 0.1750 440.0 203.7 2.6 4.54 1.20 5.73 4.80 3.46 

17 0.2000 460.0 213.0 3.0 4.73 1.20 5.92 4.95 3.56 

18 0.2500 485.0 224.6 3.8 4.94 1.20 6.14 5.14 3.67 

19 0.3000 498.0 230.6 4.5 5.04 1.20 6.23 5.21 3.71 

20 0.3500 508.0 235.2 5.3 5.10 1.20 6.29 5.27 3.74 

21 0.4000 517.0 239.4 6.0 5.15 1.20 6.34 5.31 3.77 

22 0.5000 534.0 247.2 7.5 5.23 1.20 6.43 5.38 3.81 

23 0.6000 544.0 251.9 9.1 5.24 1.20 6.44 5.39 3.82 

24 0.7000 556.0 257.4 10.6 5.27 1.20 6.46 5.41 3.83 
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Def. Dwlator Minor Prine. Major Prine. 
Dial Load Load Strain Stnlu Streea Stnlu 1:3 p Q 

No. "'· Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 566.0 262.1 12.l 5.27 1.20 6.47 5.41 3.83 

26 0.9000 574.0 265.8 13.6 5.26 1.20 6.45 5.40 3.82 

27 1.0000 582.0 269.5 15.l 5.24 1.20 6.43 5.38 3.81 

28 l.1000 590.0 273.2 16.6 5.21 1.20 6.41 5.36 3.80 

29 1.2000 596.0 275.9 18.l 5.17 1.20 6.37 5.33 3.78 

men 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 25.010 54.860 

Moisture,% 16.3 22.4 16.2 

Moist specimen weight, gms. 1469.7 

Diameter, in. 2.84 2.82 

Area, In.• 6.33 6.23 

Height, In. 7.32 7.26 

Net decrea8e In height, in. 0.06 

Wet Density, pcf 120.7 130.4 

Dry density, pcf 103.8 106.5 

Void ratio 0.6609 0.6189 

Saturation, % 68.1 100.0 

103.080 

mary toad ring constant = .46 s. per mput unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, lnJmln. =0.05 

Fall. Stress =6.77 ksfat reading no. 27 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

l 0.0010 5.0 2.3 0.0 0.05 2.00 2.06 1.03 2.03 

2 0.0050 7.0 3.2 0.1 0.07 2.00 2.08 1.04 2.04 

3 0.0100 25.0 11.6 0.1 0.27 2.00 2.27 1.13 2.14 

4 0.0150 80.0 37.0 0.2 0.85 2.00 2.86 1.43 2.43 

5 0.0200 123.0 56.9 0.3 1.31 2.00 3.31 1.66 2.66 

6 0.0250 175.0 81.0 0.3 1.87 2.00 3.87 1.93 2.94 

7 0.0300 209.0 96.8 0.4 2.23 2.00 4.23 2.11 3.12 

8 0.0350 240.0 111.1 0.5 2.56 2.00 4.56 2.28 3.28 

9 0.0400 268.0 124.1 0.6 2.85 2.00 4.86 2.43 3.43 

10 0.0450 290.0 134.3 0.6 3.09 2.00 5.09 2.54 3.54 

11 0.0500 307.0 142.1 0.7 3.26 2.00 5.27 2.63 3.63 

12 0.0750 378.0 175.0 1.0 4.01 2.00 6.01 3.00 4.00 

13 0.1000 432.0 200.0 1.4 4.56 2.00 6.56 3.28 4.28 

14 0.1250 470.0 217.6 1.7 4.95 2.00 6.95 3.47 4.47 

15 0.1500 501.0 232.0 2.1 5.25 2.00 7.25 3.62 4.63 
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Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

16 0.2000 552.0 255.6 2.8 5.75 2.00 7.75 3.87 4.88 

17 0.2500 580.0 268.5 3.4 6.00 2.00 8.00 4.00 5.00 

18 0.3000 603.0 279.2 4.l 6.19 2.00 8.19 4.09 5.10 

19 0.3500 618.0 286.l 4.8 6.30 2.00 8.30 4.15 5.15 

20 0.4000 634.0 293.5 5.5 6.41 2.00 8.42 4.20 5.21 

21 0.5000 649.0 300.5 6.9 6.47 2.00 8.47 4.23 5.24 

22 0.6000 662.0 306.5 8.3 6.50 2.00 8.50 4.25 5.25 

23 0.7000 686.0 317.6 9.6 6.64 2.00 8.64 4.32 5.32 

24 0.8000 699.0 323.6 11.0 6.66 2.00 8.66 4.33 5.33 

25 0.9000 715.0 331.0 12.4 6.71 2.00 8.71 4.35 5.35 

26 LOOOO 730.0 338.0 13.8 6.74 2.00 8.74 4.37 5.37 

27 1.1000 745.0 344.9 15.2 6.77 2.00 8.77 4.38 5.39 
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Normal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 15.3 15.3 15.4 
IJ'-

12.5 ~ ._ Dry Density, pcf 109.5 109.0 108.9 
'ii Saturation, 73.5 72.7 72.9 

- ' 3 
:§ Void Ratio 0.5754 0.5818 0.5835 

J 10 "' Diameter, in. 2.84 2.84 2.84I r-.. 
ui I ' 2 Height, in. 5.73 5.23 5.47 

IJ

I- - Water Content, 20.4 19.3 20.3 
en 7.5 1 0 Dry Density, pcf 110.4 112.S 110.5... 
.9 ~ Saturation, 100.0 100.0 100.0 
.!!! Vold Ratio 0.5622 0.5331 0.5601> <CG> 5 Diameter, in. 2.83 2.81 2.83Cl 

Heioht, in. 5.71 5.18 5.44 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 9.1 11.0 12.8 
Axial Strain, % Ult. Stress, ksf 

0'1 Failure, ksf 9.9 12.2 14.8 
Type of Test: as Failure, ksf 0.8 1.2 2.0

Unconsolidated Undrained 
Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-95%-B 

Remarks: 

PnlJ. No.: 6738--05-4573 Date: 6-11-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:46AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-11-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95%-B 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remold 
Specific GravityD2.762 LL• PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 

Molstura content: Moist soll+tare, gms. 188.130 1340.400 
Moisture content: Dry soll+tara, gms. 170.070 1175.600 
Moisture content: Tare, gms. 52.090 116.300 

Moisture,% 15.3 20.4 15.6 
Moist specimen weight, gms. 1202.5 
Diameter, In. 2.84 2.83 

Area, in.1 6.33 6.30 
Height, In. 5.73 5.71 
Net decrease In height, in. 0.02 
Wet Density, pcf 126.2 132.8 
Dry density, pcf 109.5 110.4 

Void ratio 0.5754 0.5622 
Saturation, % 73.5 

Load ring constant= 3.313 lbs. per input unit 

100.0 

Membrane modulus =0.124105 kN/cm2 

Membrane thickness = 0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 kst) 
Strain rate, in./min. =0.05 
Fail. Stress= 9.05 ksf at reading no. 17 

.____________ MACTEC Engineering and Consulting, Inc. ____________, 



Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain - - Stress 1:3 Q 

Ho. In. Dial ... % ksf ksf ksf Ratio kaf kaf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

l 0.0010 5.00 16.6 0.0 0.38 0.81 1.19 1.47 1.00 

2 o.ooso 12.00 39.8 0.1 0.91 0.81 1.71 2.13 1.26 

3 0.0100 18.00 59.6 0.2 1.36 0.81 2.17 2.69 1.49 

4 0.0150 22.00 72.9 0.3 1.66 0.81 2.47 3.06 1.64 

5 0.0200 26.00 86.1 0.4 1.96 0.81 2.77 3.43 1.79 

6 0.0250 29.00 96.l 0.4 2.19 0.81 2.99 3.71 1.90 

7 0.0300 32.00 106.0 0.5 2.41 0.81 3.22 3.99 2.01 

8 0.0350 36.00 119.3 0.6 2.71 0.81 3.52 4.36 2.16 

9 0.0400 40.00 132.5 0.7 3.01 0.81 3.81 4.73 2.31 

10 0.0450 43.00 142.5 0.8 3.23 0.81 4.04 5.01 2.42 

11 0.0500 47.00 155.7 0.9 3.53 0.81 4.33 5.38 2.57 

12 0.0750 65.00 215.3 1.3 4.86 0.81 5.66 7.02 3.24 

13 0.1000 81.00 268.4 1.8 6.03 0.81 6.83 8.47 3.82 

14 0.1250 100.00 331.3 2.2 7.41 0.81 8.21 10.19 4.51 

15 0.1500 112.00 371.1 2.6 8.26 0.81 9.07 11.24 4.94 

16 0.2000 123.00 407.5 3.5 8.99 0.81 9.80 12.15 5.30 

17 0.2500 125.00 414.1 4.4 9.05 0.81 9.86 12.23 5.33 

18 0.3000 124.00 410.8 5.3 8.90 0.81 9.70 12.03 5.26 

19 0.3500 123.00 407.5 6.1 8.74 0.81 9.55 11.84 5.18 

20 0.4000 121.00 400.9 7.0 8.52 0.81 9.33 11.57 5.07 

21 0.5000 120.00 397.6 8.8 8.29 0.81 9.10 11.28 4.95 

22 0.6000 122.00 404.2 10.5 8.27 0.81 9.08 11.25 4.94 

23 0.7000 124.00 410.8 12.3 8.24 0.81 9.05 11.22 4.93 

24 0.8000 126.00 417.4 14.0 8.21 0.81 9.01 11.18 4.91 

25 0.9000 125.00 414.1 15.8 7.98 0.81 8.78 10.89 4.79 

26 1.0000 124.00 410.8 17.5 7.75 0.81 8.55 10.61 4.68 

27 1.1000 125.00 414.1 19.3 7.64 0.81 8.45 10.48 4.63 

28 1.2000 123.00 407.5 21.0 7.36 0.81 8.17 10.13 4.49 
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Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 188.130 1199.200 

Moisture content: Dry soil+tare, gms. 170.070 1052.600 

Moisture content: Tare, gms. 52.090 115.000 

Moisture,% 15.3 19.3 15.6 

Moist specimen weight, gms. 1093.l 

Diameter, in. 2.84 2.81 

Area, in.t 6.33 6.20 

Height, in. 5.23 5.18 

Net decrease in height, in. 0.05 

Wet Density, pcf 125.7 134.2 

Dry density, pcf 109.0 112.5 

Void ratio 0.5818 0.5331 

Saturation, % 72.7 100.0 

Load ring constant= 3.313 lbs. per input unit 

Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 

Strain rate, inJmin. =0.05 
Fail. Stress =11.00 ksf at reading no. 20 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 5.00 16.6 0.0 0.38 1.20 1.58 1.32 1.39 

2 0.0050 16.00 53.0 0.1 1.23 1.20 2.42 2.03 1.81 

3 0.0100 26.00 86.l 0.2 2.00 1.20 3.19 2.67 2.19 

4 0.0150 35.00 116.0 0.3 2.68 1.20 3.88 3.25 2.54 

5 0.0200 41.00 135.8 0.4 3.14 1.20 4.34 3.63 2.77 

6 0.0250 49.00 162.3 0.5 3.75 1.20 4.95 4.14 3.07 

7 0.0300 54.00 178.9 0.6 4.13 1.20 5.32 4.45 3.26 

8 0.0350 61.00 202.1 0.7 4.66 1.20 5.85 4.90 3.52 

9 0.0400 66.00 218.7 0.8 5.04 1.20 6.23 5.21 3.71 

10 0.0450 70.00 231.9 0.9 5.34 1.20 6.53 5.46 3.86 

11 0.0500 76.00 251.8 1.0 5.79 1.20 6.98 5.84 4.09 

12 0.0750 90.00 298.2 1.4 6.82 1.20 8.02 6.71 4.61 

13 0.1000 103.00 341.2 1.9 7.77 1.20 8.96 7.50 5.08 

14 0.1250 110.00 364.4 2.4 8.25 1.20 9.45 7.91 5.32 

15 0.1500 119.00 394.2 2.9 8.89 1.20 10.08 8.43 5.64 

16 0.1750 132.00 437.3 3.4 9.81 1.20 11.00 9.21 6.10 

17 0.2000 143.00 473.8 3.9 10.57 1.20 11.77 9.85 6.48 

18 0.2500 149.00 493.6 4.8 10.90 1.20 12.10 10.12 6.65 

19 0.3000 150.00 497.0 5.8 10.87 1.20 12.06 10.09 6.63 

20 0.4000 155.00 513.5 7.7 11.00 1.20 12.19 10.20 6.69 

21 0.5000 155.00 513.5 9.7 10.77 1.20 11.96 10.Ql 6.58 

22 0.6000 155.00 513.5 11.6 10.54 1.20 11.73 9.82 6.46 

23 0.7000 154.00 510.2 13.5 10.24 1.20 11.44 9.57 6.32 

24 0.8000 153.00 506.9 15.5 9.95 1.20 11.14 9.32 6.17 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
p 

No. In. DIii lbs. % ksf k9f ksf Ratio ksf ksf 
DIii Load Load Strain - Stress Stress 1:3 Q 

25 0.9000 152.00 503.6 17.4 9.66 1.20 10.85 9.08 6.02 

26 1.0000 151.00 500.3 19.3 9.37 1.20 10.56 8.84 5.88 

27 1.1000 150.00 497.0 21.3 9.08 1.20 10.28 8.60 5.74 

pee men a 
Moisture content: Mo1et soll+tare, gms. 189.370 

Moisture content: Dry soll+tare, gms. 171.030 

Moisture content: Tare, gms. 51.890 98.400 

Moisture,% 15.4 20.3 15.6 

Moist specimen weight, gms. 1142.9 

Diameter, in. 2.84 2.83 

Area,in.2 6.33 6.27 

Height, In. 5.47 5.44 

Nat decrease in height, in. 0.03 

Wet Density, pcf 125.7 132.9 

Dry density, pcf 108.9 110.5 

Vold ratlo 0.5835 0.5601 

Saturation, % 72.9 100.0 

Load ring constant • s. per mput umt 
Membrane modulus• 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmin. =0.05 

Fail. Stress =12.84 ksf at raading no. 17 

Def. 
Dial Load Load Strain 

Devlator 
Stren 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
1 0.0010 6.00 19.9 0.0 0.46 2.00 2.46 1.23 2.23 

2 0.0050 17.00 56.3 0.1 1.29 2.00 3.29 1.65 2.65 

3 0.0100 24.00 79.5 0.2 1.82 2.00 3.82 1.91 2.91 
4 0.0150 30.00 99.4 0.3 2.28 2.00 4.28 2.14 3.14 

5 0.0200 36.00 119.3 0.4 2.73 2.00 4.73 2.36 3.37 

6 0.0250 41.00 135.8 0.5 3.10 2.00 5.11 2.55 3.55 

7 0.0300 46.00 152.4 0.6 3.48 2.00 5.48 2.74 3.74 

8 0.0350 51.00 169.0 0.6 3.85 2.00 5.86 2.93 3.93 

9 0.0400 57.00 188.8 0.7 4.30 2.00 6.31 3.15 4.15 
10 0.0450 64.00 212.0 0.8 4.83 2.00 6.83 3.41 4.42 

11 0.0500 72.00 238.5 0.9 5.43 2.00 7.43 3.71 4.71 
12 0.0750 112.00 371.1 1.4 8.40 2.00 10.40 5.20 6.20 

13 0.1000 146.00 483.7 1.8 10.90 2.00 12.90 6.45 7.45 

14 0.1500 170.00 563.2 2.8 12.57 2.00 14.58 7.28 8.29 

15 0.1750 174.00 576.5 3.2 12.81 2.00 14.81 7.40 8.41 

16 0.2000 175.00 579.8 3.7 12.82 2.00 14.82 7.41 8.41 

17 0.2500 177.00 586.4 4.6 12.84 2.00 14.85 7.42 8.42 

MACTEC Engineering and Consulting, Inc. 



Def. Devlatar Minor Prine. Major Prine. 
pDlal Load Load Strain Streu Stntas Streu 1:3 Q 

No. In. Dlal Iba. % ksf ksf ksf Ratio ksf ksf 

18 0.3000 178.00 589.7 5.5 12.79 2.00 14.79 7.39 8.40 
19 0.3500 177.00 586.4 6.4 12.60 2.00 14.60 7.29 8.30 
20 0.4000 176.00 583.1 7.3 12.40 2.00 14.40 7.20 8.20 
21 0.5000 175.00 579.8 9.2 12.09 2.00 14.09 7.04 8.05 

22 0.6000 170.00 563.2 11.0 11.51 2.00 13.51 6.75 7.75 
23 0.7000 170.00 563.2 12.9 11.27 2.00 13.27 6.63 7.64 
24 0.8000 174.00 576.5 14.7 11.29 2.00 13.29 6.64 7.65 
25 0.9000 178.00 589.7 16.5 11.30 2.00 13.30 6.65 7.65 
26 l.0000 179.00 593.0 18.4 11.11 2.00 13.12 6.55 7.56 
27 1.1000 181.00 599.7 20.2 10.98 2.00 12.99 6.49 7.49 
28 1.2000 179.00 593.0 22.0 10.61 2.00 12.61 6.30 7.31 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



9 Results 
C, ksf 0.89 ,. 
•• deo 39.4 
TanII 1 0.82 ·~ ,.. 
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Nonnal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 16.6 16.1 16.8 
12.5 Dry Density, pcf 104.1 103.5 104.6 

I Saturation, 70.0 66.7 71.5 
Vold Ratio 0.6567 0.6651 0.6486 

'ui 10 
, Diameter, in. 2.84 2.84 2.84

,¥ r-. 

1 
r... 3 Height, in. 5.32 5.50 5.90 

,.... 
... Water Content, 22.9 23.3 22.8,~

en 7.5 2 - Ory Density, pcf 105.6 105.0 105.7 
.9 ~ Saturation, 100.0 100.0 100.0 
as , -
~ < Void Ratio 0.6334 0.6425 0.6310 

1
5 Diameter, in. 2.83 2.83 2.83 

Heiaht, in. 5.29 5.47 5.88 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 6.4 9.8 10.6 
Axial Strain,% Ult. Stress, ksf 

01 Failure, ksf 7.3 11.0 12.6 
Type of Test: o3 Failure, ksf 0.8 1.2 2.0

Unconsolidated Undrained 
Sample Type: remolded Client Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-B 

Remarks: 

Proj. No.: 6738-0s-4573 Date: 6-10-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 

~,J,~,J~~
V ... 

Tested By: me Checked By: � a,vu 
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Client: Nodarse and Associates 
Project: Material Testing-Nodarse 
Sample Number: UU-90%-B 

Project No.: 6738-05-4573 

Total 
a= 0.68ksf 
a= 33.1 deg 

tan a= 0.65 
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Reviewed By __---1 MACTEC Engineering and Consulting, Inc. 

Tested By: =m=c'----------- Checked By: ___________ 



TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:45AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-10-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-90%-B 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remolded 
Specific Gravltya2. 762 LL= PL= Pl= 
Test Method: COB uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soll+tare, gms. 229.580 1194.700 
Moisture content Dry soll+tare, gms. 204.670 1041.000 

Moisture content: Tare, gms. 55.040 115.200 

Moisture, % 16.6 22.9 16.6 
Moist specimen weight, gms. 1074.0 

Diameter, in. 2.84 2.83 

Area, in.2 6.33 6.28 

Height, in. 5.32 5.29 
Net decrease in height, In. 0.03 

Wet Density, pcf 121.4 129.8 
Dry density, pcf 104.1 105.6 

Void ratio 0.6567 0.6334 

Saturation, % 70.0 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, lnJmin. =0.05 
Fall. Stress =6.45 ksfat reading no. 18 

~----------- MACTEC Engineering and Consulting, Inc. ____________. 



Def. Deviator Minor Prine. Major Prine. 
Dlal Load Load Strain Siren Stress stress 1:3 p Q 

No. In, Dlal lbs. % k8f ksf k8f Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

I 0.0010 3.00 9.9 0.0 0.23 0.81 1.03 1.28 0.92 

2 o.ooso 10.00 33.l 0.1 0.76 0.81 1.57 1.94 1.19 

3 0.0100 14.00 46.4 0.2 1.06 0.81 1.87 2.32 1.34 

4 0.OISO 17.00 56.3 0.3 1.29 0.81 2.10 2.60 1.45 

5 0.0200 19.00 62.9 0.4 1.44 0.81 2.25 2.78 1.53 

6 0.0250 24.00 79.5 0.5 1.82 0.81 2.62 3.25 1.71 

7 0.0300 28.00 92.8 0.6 2.12 0.81 2.92 3.62 1.86 

8 0.0350 31.00 102.7 0.7 2.34 0.81 3.15 3.90 1.98 

9 0.0400 35.00 116.0 0.8 2.64 0.81 3.45 4.27 2.13 

10 0.0450 39.00 129.2 0.8 2.94 0.81 3.75 4.65 2.28 

II 0.0500 42.00 139.1 0.9 3.16 0.81 3.97 4.92 2.39 

12 0.07SO 60.00 198.8 1.4 4.50 0.81 5.30 6.58 3.05 

13 0.1000 70.00 231.9 1.9 5.22 0.81 6.03 7.47 3.42 

14 0.1250 78.00 258.4 2.4 5.79 0.81 6.60 8.18 3.70 

15 0.1500 82.00 271.7 2.8 6.06 0.81 6.86 8.51 3.84 

16 0.1750 87.00 288.2 3.3 6.40 0.81 7.20 8.93 4.00 

17 0.2000 88.00 291.5 3.8 6.44 0.81 7.24 8.98 4.03 

18 0.2500 89.00 294.9 4.7 6.45 0.81 7.25 8.99 4.03 

19 0.3000 89.00 294.9 5.7 6.38 0.81 7.19 8.92 4.00 

20 0.3500 90.00 298.2 6.6 6.39 0.81 7.20 8.92 4.00 

21 0.4000 90.00 298.2 7.6 6.33 0.81 7.13 8.84 3.97 

22 0.5000 90.00 298.2 9.4 6.20 0.81 7.00 8.68 3.90 

23 0.6000 90.00 298.2 11.3 6.07 0.81 6.87 8.52 3.84 

24 0.7000 92.00 304.8 13.2 6.07 0.81 6.88 8.53 3.84 

25 0.8000 92.00 304.8 IS.I 5.94 0.81 6.74 8.36 3.78 

26 0.9000 93.00 308.1 17.0 5.87 0.81 6.67 8.28 3.74 

27 1.0000 92.00 304.8 18.9 5.67 0.81 6.48 8.04 3.64 

28 1.1000 92.00 304.8 20.8 5.54 0.81 6.35 7.87 3.58 

29 1.2000 91.00 301.5 22.7 5.35 0.81 6.16 7.63 3.48 

----------- MACTEC Engineering and Consulting, Inc. __________...,. 



arameter n 
Moisture content: Moist soil+tare. gms. 299.270 

Moleture content: Dry eoll+tare. gms. 
Moisture content Tare, gms. 
Mofsture, % 
Moist specimen weight, gms. 
Diameter, In. 
Area, In.* 
Height, In. 
Net decreue in height, In. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

265.040 
51.880 

16.l 

1099.l 

2.84 

6.33 

5.50 

120.2 
103.5 

0.6651 

1041.800 
106.200 

23.3 16.6 

2.83 

6.28 

5.47 
0.03 

129.4 
105.0 

0.6425 

Saturation, % 66.7 100.0 

Membrane thickness =0.02 cm 
Cell pressure =8.30 psi (1.20 ksf) 
Back pressure• 0.00 psi (0.00 ksf) 
Strain rate, tnJmin. =0.05 
Fail. Streu= 9.79 ksfat reading no. 18 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 3.00 9.9 0.0 0.23 1.20 1.42 1.19 1.31 

2 0.0050 11.00 36.4 0.1 0.84 1.20 2.03 1.70 1.61 

3 0.0100 18.00 59.6 0.2 1.37 1.20 2.56 2.14 1.88 
4 0.0150 24.00 79.5 0.3 1.82 1.20 3.01 2.52 2.10 

5 0.0200 28.00 92.8 0.4 2.12 1.20 3.32 2.77 2.26 

6 0.0250 32.00 106.0 0.5 2.42 1.20 3.62 3.03 2.41 

7 0.0300 37.00 122.6 0.5 2.80 l.20 3.99 3.34 2.59 

8 0.0350 40.00 132.5 0.6 3.02 1.20 4.22 3.53 2.71 

9 0.0400 45.00 149.1 0.7 3.40 1.20 4.59 3.84 2.89 

10 0.0450 49.00 162.3 0.8 3.69 1.20 4.89 4.09 3.04 

11 0.0500 54.00 178.9 0.9 4.07 1.20 5.26 4.40 3.23 
12 0.0750 80.00 265.0 l.4 6.00 1.20 7.19 6.02 4.19 
13 0.1000 100.00 331.3 1.8 7.46 1.20 8.66 7.24 4.93 
14 0.1250 117.00 387.6 2.3 8.69 1.20 9.88 8.27 5.54 
15 0.1500 126.00 417.4 2.7 9.31 1.20 10.51 8.79 5.85 

16 0.1750 130.00 430.7 3.2 9.56 1.20 10.76 9.00 5.98 
17 0.2000 132.00 437.3 3.7 9.67 1.20 10.86 9.09 6.03 
18 0.2500 135.00 447.3 4.6 9.79 1.20 10.99 9.19 6.09 

19 0.3000 133.00 440.6 5.5 9.55 1.20 10.75 8.99 5.97 
20 0.3500 132.00 437.3 6.4 9.39 1.20 10.59 8.86 5.89 

21 0.4000 130.00 430.7 7.3 9.16 1.20 10.35 8.66 5.77 
22 0.5000 128.00 424.1 9.1 8.84 1.20 10.04 8.40 5.62 

23 0.6000 127.00 420.8 11.0 8.59 1.20 9.79 8.19 5.49 

24 0.7000 129.00 427.4 12.8 8.55 1.20 9.75 8.15 5.47 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 

No. 
Dial 
In. 

Load 
Dlal 

Load 
lbs, 

Strain 
% 

8treas 
ksf 

Stress 
ksf 

Streu 
ksf 

1:3 
Ratio 

p 
ksf 

Q 
ksf 

25 0.8000 130.00 430.7 14.6 8.44 1.20 9.63 8.06 5.41 

26 0.9000 127.00 420.8 16.4 8.07 1.20 9.26 7.75 5.23 

27 1.0000 126.00 417.4 18.3 7.83 1.20 9.02 7.55 5.11 

28 1.1000 125.00 414.1 20.l 7.59 1.20 8.79 7.35 4.99 

29 1.2000 124.00 410.8 21.9 7.36 1.20 8.55 7.16 4.87 

men 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soil+tare, gms. 1169.600 

Moisture content: Tare, gms. 50.720 115.300 

Moisture,% 16.8 22.8 16.7 

Moist apNlmen weight, gms. 1198.4 

Diameter, In. 2.84 2.83 

Area. in.• 6.33 6.29 

Height, In. 5.90 5.88 

Net decreaee in height, In. 0.02 

Wet Density, pcf 122.2 129.9 

Dry density, pcf 104.6 105.7 

Void ratio 0.6486 0.6310 

Saturation, % 71.5 100.0 

Load ring constant = s. per input urut 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, lnJmln. =0.05 

Fail. Stress =10.56 ksfat reading no. 20 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stnlss Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 8.00 26.5 0.0 0.61 2.00 2.61 1.30 2.30 

2 0.00,0 22.00 72.9 0.1 1.67 2.00 3.67 1.83 2.84 

3 0.0100 31.00 102.7 0.2 2.35 2.00 4.35 2.17 3.18 

4 0.0150 42.00 139.1 0.3 3.18 2.00 5.18 2.59 3.59 

5 0.0200 50.00 165.7 0.3 3.78 2.00 5.78 2.89 3.89 

6 0.02S0 S8.00 192.2 0.4 4.38 2.00 6.38 3.19 4.19 

7 0.0300 66.00 218.7 o.s 4.98 2.00 6.98 3.49 4.49 

8 0.0350 74.00 24S.2 0.6 5.58 2.00 7.58 3.79 4.79 

9 0.0400 81.00 268.4 0.7 6.10 2.00 8.10 4.05 s.os 
10 0.04S0 88.00 291.5 0.8 6.62 2.00 8.63 4.31 5.31 

11 0.0S00 9S.00 314.7 0.9 7.14 2.00 9.15 4.57 5.51 

12 0.07S0 114.00 377.7 1.3 8.54 2.00 10.54 5.26 6.27 

13 0.1000 124.00 410.8 1.7 9.25 2.00 11.25 S.62 6.62 

14 0.1250 130.00 430.7 2.1 9.6S 2.00 11.65 5.82 6.83 

15 0.1500 135.00 447.3 2.6 9.98 2.00 11.98 5.99 6.99 

MACTEC Engineering and Consulting, Inc. 



Def, Devtator Minor Prine. Major Prine. 
DIii Load Load strain 8tren Stress 1:3 Qp 

No. In. DIii Iba. % ksf ksf ksf Ratio ksf ksf 
.... 

16 0.17.SO 138.00 457.2 3.0 10.16 2.00 12.16 6.07 7.08 

17 0.2000 140.00 463.8 3.4 10.26 2.00 12.26 6.12 7.13 

18 0.2500 143.00 473.8 4.3 10.39 2.00 12.39 6.19 7.19 

19 0.3000 145.00 480.4 5.1 10.44 2.00 12.44 6.21 7.22 

20 0.3500 148.00 490.3 6.0 10.56 2.00 12.56 6.27 7.28 

21 0.4000 149.00 493.6 6.8 10.53 2.00 12.53 6.26 7.27 

22 0.5000 151.00 500.3 8.5 10.48 2.00 12.48 6.24 7.24 

23 0.6000 153.00 506.9 10.2 10.42 2.00 12.42 6.21 7.21 

24 0.7000 154.00 510.2 11.9 10.29 2.00 12.29 6.14 7.15 

25 0.8000 155.00 513.5 13.6 10.16 2.00 12.16 6.07 7.08 

26 0.9000 156.00 516.8 15.3 10.02 2.00 12.02 6.01 7.01 

27 1.0000 155.00 513.5 17.0 9.76 2.00 11.76 5.87 6.88 

28 1.1000 154.00 510.2 18.7 9.50 2.00 11.50 5.74 6.75 

29 1.2000 153.00 506.9 20.4 9.24 2.00 11.24 5.61 6.62 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



EAA Proctor Pagel of 1 

Vaeth, Dick 

From: Stathis Payiatakis [stathisp@nodarse.com] 

Sent: Monday, February 06, 2006 7:53 AM 

To: Vaeth. Dick 

Cc: Stathis Payiatakis 

Subject: FW: EM Proctor 

Dick, 
As agreed on Friday 
Regards 
Stathis P 

From: Coleman, Mark [mailto:MACOlEMAN@mactec.com] 
Sent: Friday, February 03, 2006 3:15 PM 
To: Stathis Payiatakis 
Subject: EAA Proctor 

Stathis, 

I reviewed the select fill compaction test report for the EAA project, MACTEC project number 6738-05-4573-02. ~ 
tests cification D-1557-91 rocedure B modified shown on the re ort should be D-698-91 rocedure B s . If 
you have any questions p ease ca . 

Thanks, 

Mark Coleman 

MACTEC Engineering and Consulting 

Jacksonville, Florida 32207 

904-398-1084 

Fax 904-398-1084 

rnacoleman@mactec.com 

3/14/2006 

mailto:rnacoleman@mactec.com
mailto:mailto:MACOlEMAN@mactec.com


COMPACTION TEST REPORT 
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Water content, % 

Test specification: ASTM D 1557-91 Procedure B Modified 
Oversize correction aoolied to each ooint 

Elev/ Classfflcation Nat. 
Sp.G. 

%> %< 
AASHTO Moist. 

LL Pl 
3/8 in. No.200Depth uses 

SM A-1-b 18.3 21.1 

ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density =118.0 pcf Light gray and tan clayey fine SAND with 
limerock and shell fragments 

Optimum moisture= 13.0 % 

Project No.: 6738-05-4573-02 Client: Nodarse and Associates, Inc. Remarks: 

~~ 
"Project: BAA 

9-,liw~ 
• Source: Select Fill Sample No.: composite 

COMPACTION TEST REPORT 

MACTEC ENGINEERING AND CONSUL TING, INC. Reviewed By 



Grain Size Distribution Report 
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GRAIN SIZE - mm 

%COBBLES %GRAVEL %SAND I %SILT %CLAY uses AASHTO PL LL 

0 1.3 26.8 50.8 I 21.1 SM A-1-b 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
Inches 0 number 0 O Light gray and tan clayey fine SAND with 

size c ..... limerock and shell fragments 
6 100.0 #4 71.9 
3 98.7 #10 61.0 

1.5 95.3 #20 51.2 
1 92.2 #40 43.0 

.75 89.3 #60 36.2 
.5 84.4 #100 29.7 

.375 81.7 #200 21.1 

>< GRAIN SIZE Rl;MARKS: 

D50 1.83 0 

D30 0.154 

D10 

>< COEFFICIENTS 

Cc 

Cu 

o Source: Select Fill Sample No.: composite 

MACTEC ENGINEERING. Client Nodarse and Associates, Inc. 

Proje,ct: BAA r:_,~
AND CONSUL TING, INC. 

Proiect No.: 673 8-05-4573-02 ReviAwed Bv 

~, 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Nodarse and Associates, Inc. 
Project: EAA 
Project Number: 6738-05-4573-02 

Sample Data 

Source: Select Fill 
Sample No.: composite 
Elev. or Depth: Sample Length {in./cm.): 
Location: 
Description: Light gray and tan clayey fine SAND with limerock and shell 

fragments 
Liquid Limit: Plastic Limit: 
uses Classification: SM AASHTO Classification: A-1-b 
Testing Remarks: 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 183928.00 
Tare = 0.00 
Dry sample weight = 183928.00 
Sample split on .5 inch sieve 
Split sample data: 

Sample and tare= 478.20 Tare= ~00 Sample weight= 478.20 
Cumulative weight retained tare= .00 

Tare for cumulative weight retained= .00 
Sieve Cumul. Wt. Percent 

retained finer 
6 inch 0.00 100.0 
3 inch 2404.00 98.7 
1.5 inch 8637.00 95.3 
1 inch 14330.00 92.2 
.75 inch 19677.00 89.3 
.5 inch 28701.00 84.4 
.375 inch 15.49 81.7 
# 4 70.85 71.9 
# 10 132.55 61.0 
# 20 188.10 51.2 
# 40 234.34 43.0 
# 60 273.23 36.2 
# 100 309.97 29.7 
# 200 358.68 21.1 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES= 1.3 % GRAVEL= 26.8 % SAND= 50.8 
% FJ:NES = 21.1 

Das= 13.42 D6o= 1.83 Dso= 0.77 
D30= 0.15 

MACTEC Engineering and Consulting, Inc. 

http:28701.00
http:19677.00
http:14330.00
http:183928.00
http:183928.00


MOISTURE DENSITY TEST DATA 

Client: Nodarse and Associates, Inc. 
Project: EAA 
Project Number: 6738-05-4573-02 

Specimen Data 

Source: Select Fill 
Sample No.: composite 
Elev. or Depth: Sample Length (in./cm.): 
Location: 
Description: Light gray and tan clayey fine SAND with limerock and shell 

fragments 
uses Classification: SM AASHTO Classification: A-1-b 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks: 
Percent retained on 3/8 in. sieve: 18.3 
Percent passing No. 200 sieve: 21.1 Specific gravity: 

Test Data And Results 

Type of test: ASTM D 1557-91 Procedure B Modified 
Mold Dia.: 4.00 in. Hammer Wt.: 10 lb. Drop: 18 in. 

Layers: five Blows per Layer: 25 

.--....---.-................--._.----.POINT NO. 
127 T.TU + WSZAV SpG n1.•.r. 

2.65 WM 
122---------------- WW+T 

WD+T 

111 t----+---t---tF-t--"~+-"'o~-1---1 TARE 

1071---+-----t-----t--+----+----t 

102"'::-_..,___....,.,___ __.____,,,,,__ _.__=-' 
7 11 15 19 

Uncorrected Results: 
ASTM D 4718 Correction Data: 

MOIST 

MOISTURE 
DRY DEN 

1 2 
6084.0 6114.0 
4129.0 4129.0 
540.90 451. 40 
478.20 388.78 
0.00 0.00 
13.1 16.1 

12.6 15.0 
117.0 116.0 

Max dry den= 118.0 pcf 
Max dry den= 115.5 pcf 

3 4 
5941. 0 5850.0 
4129.0 4129. 0 
507.80 478.20 
455.60 435.46 
0.00 0.00 
11. 5 9.8 

11.2 9.9 
111.2 107.8 

Opt moisture= 13.0 % 
Opt moisture= 14.0 % 

Bulk Specific Gravity of Oversize Material = 2.095 
Moisture of Oversize Material= 10.2 % 

Corrections Applied to Every Test Point 

==================== MACTEC Engineering and Consulting, Inc.==================== 



12 Total Effective 
C, ksf 1.56 1.29 
di. dAn 45.5 47.7 
Tanr~ 1.02 1.10 
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Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

30 Sample No. 1 2 3 

Water Content, 16.2 16.2 16.2 
25 Dry Density, pcf 108.3 108.0 110.0 

1ii Saturation, 75.6 75.0 78.7E 
.!: Void Ratio 0.5917 0.5966 0.5674-~ 20 Diameter, in. 2.84 2.84 2.84 

U) Height, in. 5.58 5.54 5.43 
II) 

~ ·- - Water Content, 20.1 21.1 20.0- I ~ 3
U') 15 - Dry Density, pcf 110.9 108.9 111.1... . 2 Ill 
.9 I ~ Saturation, 100.0 100.0 100.0 
ro
'> , < Void Ratio 0.5543 0.5836 0.5518 
Q) 10 

,__ 
1 Diameter, in. 2.82 2.83 2.83Cl ' Height, in. 5.54 5.53 5.41 

Strain rate, in./min. 0.05 0.05 0.05 
5 Back Pressure, ksf 7.2 7.2 7.2 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 11.1 14.6 17.0 
0 10 20 30 40 Total Pore Pr., ksf 7.2 7.1 7.3 

Axial Strain,% Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
G1 Failure, ksf 11.9 15.8 18.9 

CU with Pore Pressures 
a3 Failure, ksf 0.8 1.3 1.9 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-95%-B 

Remarks: 

Proj. No.: 6738-05-4573 Date: 6-12-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEf ENGINEERING AND CONSUL TING, INC. 

IJ ) 
"\ 

,L1 l; 
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Tested By: me Checked By: ( " ,u_)Q,IA.A,n \/\A ,..
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15 Peak Strength 

Total Effective 
a= 1.09 ksf 0.87 ksf 
a= 35.5 deg 36.5 deg 

tan a= 0.71 0.74 

Stress Paths: Total --- Effective - - -

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: CU-95%-B 

Project No.: 6738-05-4573 Reviewed By___ MACTEC Engineering and Consulting, Inc. 

Tested By: =m=c'------------ Checked By: ___________ 



__________ _ 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:57 AM 

6-12-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-95%-B 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravtty-2. 762 LL= PL• Pl• 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soil+tare, gms. 173.410 
Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, In. 
Area, in.2 

Height, in. 
Net decrease in height, In. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 
Saturation, % 

156.910 
55.030 

16.2 21.4 
1167.9 

2.84 2.84 
6.33 6.33 
5.58 5.58 

0.00 
125.9 131.5 
108.3 108.3 

0.5917 0.5917 
75.6 100.0 

1326.000 
1142.000 
115.790 

20.1 17.9 

2.82 
6.23 
5.54 
0.04 

133.2 
110.9 

0.5543 
100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 
Consolidation back pressure• 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =0.81 ksf 
Strain rate, inJmin. =0.05 
Fall. Stress • 11.10 ksfat reading no. 24 

------------ MACTEC Engineering and Consulting, Inc. 



Def, Devtator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Streu Stntss Stntss 1:3 Press. p Q 

% k8f k8f k8f Ratio psi ksf ksfNo. In. Dial Iba. 

0.0 0.0 0.00 0.9S 0.9S 1.00 49.00 0.9S 0.000 0.0000 0.00 
0.61 1.SS 1.6S 49.10 1.24 0.31l 0.0010 8.00 26.S 0.0 0.94 

0.1 1.45 0.91 2.36 2.60 49.30 1.63 0.732 0.00S0 19.00 62.9 
0.2 1.99 0.89 2.88 . 3.22 49.40 1.89 0.993 0.0100 26.00 86.1 

2.21 0.88 3.09 3.52 49.S0 1.98 1.114 0.01S0 29.00 96.1 0.3 
0.86 3.23 3.74 49.60 2.05 1.18s 0.0200 31.00 102.7 0.4 2.36 
0.84 3.43 4.10 49.80 2.13 1.290.02S0 34.00 112.6 0.5 2.59 

3.57 4.28 49.80 2.21 1.37 
6 

7 0.0300 36.00 119.3 o.s 2.74 0.84 

0.6 0.82 3.71 4.52 49.90 2.27 1.448 0.03S0 38.00 125.9 2.89 
3.86 4.70 49.90 2.34 1.529 0.0400 40.00 132.S 0.7 3.04 0.82 

4.98 49.90 2.45 1.6310 0.0450 43.00 142.S 0.8 3.26 0:82 4.08 

3.49 4.32 5.18 49.80 2.58 1.74
11 0.0S00 46.00 152.4 0.9 0.84 

1.4 5.66 0.8S 6.51 7.66 49.70 3.68 2.83
12 0.0750 7S.00 248.5 

7.14 0.88 8.02 9.13 49.SO 4.45 3.5713 0.1000 95.00 314.7 1.8 
7.85 0.86 8.72 10.09 3.93

14 0.12S0 105.00 347.9 2.3 ~4.19 
8.61 5.20 13.81 2.66 \ 9.50 4.30

15 0.1200 115.00 381.0 2.2 
0.88 9.99 11.38 5.44 4.56

16 0.1750 123.00 407.S 3.2 9.11 
10.20 12.21 49.80 S.52 4.68420.8 3.6 9.37 0.84

17 ' 0.2000 lK, 
10.89 13.04 49.80 S.86 5.03460.S 5.4 10.06 0.8418~-. 
10.89 13.04 49.80 S.86 5.0319 \ 0.3000✓ 139.00J 460.S 5.4 10.06 0.84 

20 '0;3sorr ·· i42:oo 410.4 6.3 10.18 13.19 49.80 5.92 5.090.84 11.01 

480.4 7.2 10.29 0.85 11.14 13.12 49.70 6.00 5.15
21 0.4000 145.00 

9.0 10.44 0.85 11.29 13.29 49.70 6.07 5.22
22 0.5000 150.00 497.0 

10.8 10.57 0.85 11.42 13.45 49.70 6.14 5.2923 0.6000 15S.OO 513.5 
11.10 0.85 11.95 14.06 49.70 6.40 5.5524 0.7000 166.00 S50.0 12.6 

0.86 11.73 13.58 49.60 6.30 5.4325 0.8000 166.00 550.0 14.5 10.87 
0.86 11.76 13.61 49.60 6.31 5.4526 0.9000 170.00 563.2 16.3 10.89 

18.1 0.86 11.77 13.63 49.60 6.32 5.4527 1.0000 174.00 S76.5 10.91 
11.85 13.49 49.50 6.37 5.4928 1.1000 179.00 S93.0 19.9 10.98 0.88 

596.3 21.7 10.79 0.89 11.68 13.08 49.40 6.29 5.3929 1.2000 180.00 

~~ r 
/,_ to"'f)

(,,\ 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist solf+tare, gms. 173.410 1288.400 
Moisture content; Ory soll+tare, gms. 156.910 1108.100 
Moisture content: Tare, gms. 55.030 95.600 
Moisture,% 16.2 21.6 21.1 17.8 
Moist specimen weight, gms. 1156.0 
Diameter, in. 2.84 2.84 2.83 
Area, in.2 6.33 6.33 6.30 

Height, In. 5.54 5.54 5.53 

Net decrease In height, in. 0.00 0.01 

Wet Density, pcf 125.5 131.3 131.9 
Dry density, pct 108.0 108.0 108.9 

Void ratio 0.5966 0.5966 0.5836 

Saturation, % 75.0 100.0 100.0 

Load ring constant= 3.313 bs. per input unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress = 1.20 ksf 
Strain rate, inJmin. =0.05 

Fail. Stress= 14.58 ksf at reading no. 26 

Def. Deviator MlnorEff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.38 1.38 1.00 48.70 1.38 0.00 

1 0.0010 10.00 33.1 0.0 0.76 1.35 2.11 1.56 48.90 1.73 0.38 

2 0.0050 24.00 79.5 0.1 1.82 1.31 3.13 2.39 49.20 2.22 0.91 

3 0.0100 33.00 109.3 0.2 2.49 1.30 3.79 2.92 49.30 2.54 1.25 

4 0.0150 39.00 129.2 0.3 2.95 1.28 4.23 3.30 49.40 2.75 1.47 

5 0.0200 44.00 145.8 0.4 3.32 1.28 4.60 3.59 49.40 2.94 1.66 

6 0.0250 49.00 162.3 0.5 3.69 1.27 4.96 3.91 49.50 3.11 1.85 

7 0.0300 53.00 175.6 0.5 3.99 1.27 5.26 4.15 49.50 3.26 2.00 

8 0.0350 57.00 188.8 0.6 4.29 1.25 5.54 4.42 49.60 3.40 2.14 

9 0.0400 62.00 205.4 0.7 4.66 1.22 5.88 4.81 49.80 3.55 2.33 

10 0.0450 66.00 218.7 0.8 4.96 1.20 6.15 5.15 50.00 3.67 2.48 
11 0.0500 72.00 238.5 0.9 5.40 1.17 6.57 5.63 50.20 3.87 2.70 
12 0.0750 91.00 301.5 1.4 6.80 1.17 7.96 6.83 50.20 4.56 3.40 

13 0.1000 104.00 344.6 1.8 7.73 1.20 8.93 7.47 50.00 5.06 3.87 
14 0.1250 112.00 371.l 2.3 8.29 1.20 9.48 7.94 50.00 5.34 4.14 

15 0.1500 117.00 387.6 2.7 8.62 1.20 9.81 8.21 50.00 5.50 4.31 

16 0.1750 125.00 414.l 3.2 9.17 1.20 10.36 8.67 50.00 5.78 4.58 

17 0.2000 135.00 447.3 3.6 9.85 1.21 11.06 9.15 49.90 6.14 4.93 

18 0.2500 145.00 480.4 4.5 10.48 1.21 11.69 9.67 49,90 6.45 5.24 

19 0.3000 160.00 530.l 5.4 11.46 1.21 12.67 10.47 49.90 6.94 5.73 

20 0.3500 178.00 589.7 6.3 12.62 1.22 13.85 11.31 49.80 7.54 6.31 

21 0.4000 184.00 609.6 7.2 12.92 1.22 14.15 11.56 49.80 7.69 6.46 

22 0.5000 194.00 642.7 9.0 13.36 1.24 14.60 11.79 49.70 7.92 6.68 

23 0.6000 204.00 675.9 10.9 13.77 1.25 15.02 11.99 49.60 8.14 6.88 

MACTEC Engineering and Consulting, Inc. 



Def. 
Dial Load Load Strain 

Devlator 
StrN1& 

Minor Eff. 
Stress 

MajorEff. 
Stl'8$$ 1:3 

Pore 
Press. p Q 

No. In. Dial Iba. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 214.00 709.0 12.7 14.15 1.27 15.42 12.17 49.50 8.34 7.08 
25 0.8000 222.00 735.5 14.5 14.38 1.27 15.64 12.34 49.50 8.46 7.19 
26 0.9000 230.00 762.0 16.3 14.58 1.25 15.83 12.64 49.60 8.54 7.29 
27 1.0000 235.00 778.6 18.1 14.57 l.25 15.83 12.63 49.60 8.54 7.29 
28 1.1000 238.00 788.5 19.9 14.43 1.25 15,69 12.52 49.60 8.47 7.22 

29 1.2000 240.00 795.l 21.7 14.23 1.25 15.48 12.36 49.60 8.37 7.11 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soll+tare, gms. 132.350 1281.400 

Moisture content: Dry soil+tare, gms. 121.490 1110.500 

Moisture content: Tare, gms. 54.280 106.100 
Moisture,% 16.2 20.5 20.0 17.0 

Moist specimen weight, gms. 1153.8 

Diameter, in. 2.84 2.84 2.83 

Area, in.2 6.33 6.33 6.29 

Height, in. 5.43 5.43 5.41 

Net decrease in height, in. 0.00 0.02 

Wet Density, pcf 127.8 132.6 133.3 

Dry density, pcf 110.0 110.0 111.1 
Void ratio 0.5674 0.5674 0.5518 

Saturation, % 78.7 100.0 100.0 

load ring constant = s. per mput umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =2.00 ksf 

Strain rate, in./min. =0.05 
Fail. Stress= 17.00 ksfat reading no. 22 

Def. 
Dial Load Load Strain 

Deviator 
Stress 

Minor Eff. 
Stress 

MajorEff. 
Stress 1:3 

Pore 
Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.17 2.17 1.00 48.80 2.17 0.00 

0.0010 5.00 16.6 0.0 0.38 2.17 2.55 1.17 48.80 2.36 0.19 

2 0.0050 22.00 72.9 0.1 1.67 2.03 3.70 1.82 49.80 2.86 0.83 

3 0.0100 39.00 129.2 0.2 2.95 1.90 4.85 2.55 50.70 3.38 1.48 

4 0.0150 52.00 172.3 0.3 3.93 1.86 5.79 3.12 51.00 3.82 1.97 

5 0.0200 62.00 205.4 0.4 4.68 1.84 6.53 3.54 51.10 4.18 2.34 

6 0.0250 69.00 228.6 0.5 5.21 l.84 7.05 3.82 51.10 4.45 2.60 

7 0.0300 77.00 255.1 0.6 5.81 1.84 7.65 4.15 51.10 4.75 2.90 

8 0.0350 85.00 281.6 0.6 6.40 1.84 8.25 4.47 51.10 5.04 3.20 

9 0.0400 91.00 301.5 0.7 6.85 1.84 8.69 4.72 51.10 5.27 3.42 

10 0.0450 98.00 324.7 0.8 7.37 1.84 9.21 5.00 51.10 5.53 3.68 

11 0.0500 104.00 344.6 0.9 7.81 1.84 9.65 5.24 51.10 5.75 3.91 

12 0.0750 138.00 457.2 1.4 10.32 1.86 12.17 6.55 51.00 7.02 5.16 

13 0.1000 166.00 550.0 1.8 12.35 1.86 14.21 7.65 51.00 8.03 6.18 

MACTEC Engineering and Consulting, Inc. 



Oeviator Minor Eff. MajorEff. PoreDef. 
Dial Load Load Strain Stress streu Stress 1:3 Press. p Q 

Ratio psi ksf ksfNo. In. Dia! Jbs. % bf ksf ksf 

1.86 15.19 8.18 51.00 8.52 6.67
14 0.1250 180.00 596.3 2.3 13.33 

1.87 16.47 8.80 50.90 9.17 7.30
15 0.1500 198.00 656.0 2.8 14.60 

9.43 50.90 9.76 7.89
16 0.1750 215.00 712.3 3.2 15.77 1.87 17.64 

735.5 3.7 16.21 1.87 18.08 9.66 50.90 9.98 8.10
17 0.2000 222.00 

752.1 4.6 16.41 1.87 18.29 9.77 50.90 10.08 8.21
18 0.2500 227.00 

19 0.3000 232.00 768.6 5.5 16.61 1.87 18.49 9.87 50.90 10.18 8.31 

16.81 1.87 18.68 9.98 50.90 10.27 8.4020 0.3500 237.00 785.2 6.5 

16.92 1.89 18.81 9.97 50.80 10.35 8.46
21 0.4000 241.00 798.4 7.4 

1.90 18.90 9.94 50.70 10.40 8.50
22 0.5000 247.00 818.3 9.2 17.00 

1.92 18.83 9.83 50.60 10.37 8.46
23 0.6000 25LOO 831.6 11.1 16.92 

18.63 9.65 50.50 10.28 8.35
24 0.7000 253.00 838.2 12.9 16.70 1.93 

18.22 9.37 50.40 10.08 8.14
25 0.8000 252.00 834.9 14.8 16.28 1.94 

831.6 16.6 15.86 1.96 17.82 9.10 50.30 9.89 7.93
26 0.9000 251.00 

50.20 9.91 7.9418.5 15.88 1.97 17.86 9.05 

17.57 50.10 9.78 7.79 
27 1.0000 257.00 851.4 

28 1.1000 258.00 854.8 20.3 15.58 1.99 8.84 

15.69 2.00 17.70 8.84 50.00 9.85 7.85
29 1.2000 266,00 881.3 22.2 

..____________ MACTEC Engineering and Consulting, Inc. ____________. 



12 Total Effective 
C ksf 1.41 0.80 
lfl.dAO 48.8 54.9 
Tanrm 1.14 1.4 
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Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

30 Sample No. 1 2 3 

Water Content, 16.6 16.6 16.6 
25 Ory Density, pcf 109.1 109.5 109.5 

ca Saturation, 79.1 79.9 79.8= s Void Ratio 0.5800 0.5745 0.5747 .... 
~ 20 Diameter, in. 2.84 2.84 2.84 

! 
, 3 Height, in. 5.70 5.52 5.82-

~ Water Content, 20.7 20.0 20.32

"' 15 - 1n Ory Density, pcf 109.8 111.1 110.5.. 
i I {!?. Saturation, 100.0 100.0 100.0 
·s: II 1 < Void Ratio 0.5709 0.5523 0.5609 
(I) 10 Diameter, in. 2.83 2.83 2.830 , 

,. Heiaht, in. 5.69 5.49 5.80 
Strain rate, in./min. 0.05 0.05 0.05 

5) Back Pressure, ksf 7.2 7.2 7.2 
IJ 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 11.9 15.8 19.2 
0 10 20 30 40 Total Pore Pr., ksf 7.0 7.3 7.4 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
a1 Failure, ksf 12.9 16.9 21.0 

CU with Pore Pressures 
ii3 Failure, ksf 1.1 1.1 1.8 

Sample Type: remolded Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-95%-A 
' Remarks: 

Proj. No.: 6738-05-4573 Date: 6-10-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. 

Checked By: ~ 
~ f • 

~1 Jllv J-~ • 

" 
Tested By: me· a.. V\,l 
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15 Peak Strength 
Total 

a= 0.93 ksf 

a= 37.0deg 

tan a= 0.75 
10 

5 

Effective 
0.35 ksf 

39.3 deg 

0.82 

p, ksf 
Stress Paths: Total -- Effective - - -

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: CU-95%-A 
Project No.: 6738-05-4573 Reviewed By___ MACTEC Engineering and Consulting, Inc. 

Tested By: ~m....c____________ Checked By: ___________ 



Date: 

Client: 

Project: 

Project No.: 

Sample Number: 

Description: 

Remarks: 

Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:39 AM 

6·10~05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05~4573 
CU~95%•A 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remolded 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soil+tare, gms. 
Moisture content: Ory soll+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 
Moist specimen weight, gms. 

Diameter, In. 

Area, in.2 

Height, in. 
Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

Initial Saturated Consolidated Final 

188.090 
168.510 

50.650 

16.6 21.0 

1206.2 
2.84 2.84 
6.33 6.33 

5.70 5.70 

0.00 

127.3 132.0 

109.1 109.1 

0.5800 0.5800 
79.1 100.0 

1333.800 
1149.300 

95.400 
20.7 17.5 

2.83 
6.31 

5.69 

0.01 
132.5 

109.8 
0.5709 

100.0 

Load ring constant = 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress= 0.81 ksf 
Strain rate, in./min. = 0.05 
Fail. Stress = 11.89 ksf at reading no. 28 

------------ MACTEC Engineering and Consulting, Inc. ___________....., 



Deviator Minor Eff. Major Eff. PoreDef. p QStrain Stress Stress Stress 1:3 Press.Dial Load Load 
Ratio psi ksf ksfNo. In. Dial lbs. % ksf ksf ksf 

1.17 1.17 1.00 47.50 1.17 0.000.0000 0.00 0.0 0.0 0.000 
5.00 16.6 0.0 0.38 lJ 1 1.49 1.34 47.90 1.30 0.19l 0.0010 

2.67 2.65 48.60 1.84 0.830.0050 22.00 72.9 0.1 l.66 LOl 

2.64 3.64 3.66 48.70 2.31 1.32 
2 

0.0100 35.00 l 16.0 0.2 0.993 
0.3 3.09 LOI 4.10 4.07 48.60 2.55 1.554 0.0150 41.00 135.8 

3.54 0.96 4.51 4.67 48.90 2.74 1.77
5 0.0200 47.00 155.7 0.4 

3.84 0.96 4.984.80 48.90 2.88 1.92
0.0250 51.00 169.0 0.4 

0.94 5.07 5.42 49.10 3.00 2.07 
6 

0.0300 55.00 182.2 0.5 4.14 

0.92 5.35 5.81 49.20 3.14 
7 

8 0.0350 59.00 195.5 0.6 4.43 2.22 

0.7 0.91 5.64 6.21 49.30 3.27 2.36
9 0.0400 63.00 208.7 4.73 

5.86 6.46 49.30 3.38 2.48
10 0.0450 66.00 218.7 0.8 4.95 0.91 

5.17 6.06 6.79 49.40 3.48 2.59
11 0.0500 69.00 228.6 0.9 0.89 

6.12 7.01 7.85 49.40 3.95 3.06
12 0.0750 82.00 271.7 1.3 0.89 

1.8 6.83 0.91 7.74 8.53 49.30 4.32 3.42
13 0.1000 92.00 304.8 

8.30 49.30 4.60 3.70
14 0.1250 100.00 331.3 2.2 7.39 0.91 9.15 

8.02 0.92 8.95 9.71 49.20 4.93 4.01
15 0.1500 109.00 361.1 2.6 

0.92 9.35 10.14 49.20 5.14 4.21
16 0.1750 115.00 381.0 3.1 8.43 

0.92 9.75 10.58 49.20 5.33 4.41
17 0.2000 121.00 400.9 3.5 8.83 

4.4 0.94 10.55 11.27 49.10 5.74 4.81
18 0.2500 133.00 440.6 9.61 

10.96 11.71 49.10 5.95 5.01
19 0.3000 140.00 463.8 5.3 10.03 0.94 

10.43 11.38 11.97 49.00 6.17 5.21
20 0.3500 147.00 487.0 6.2 0.95 

21 0.4000 153.00 506.9 7.0 10.75 0.96 11.72 12.15 48.90 6.34 5.38 

12.07 48.90 6.52 5.55
22 0.5000 161.00 533.4 8.8 11.10 0.96 12.51 

12.36 48.70 6.67 5.68
23 0.6000 168.00 556.6 10.5 11.36 0.99 12.43 

24 0.7000 174.00 576.5 12.3 11.54 1.01 12.54 12.44 48.60 6.78 5.77 

25 0.8000 180.00 596.3 14.l 11.69 1.02 12.72 12.44 48.50 6.87 5.85 

15.8 1.04 12.81 12.36 48.40 6.92 5.89
26 0.9000 185.00 612.9 11.77 

12.88 12.42 48.40 6.96 5.92
27 1.0000 190.00 629.5 17.6 11.84 1.04 

646.0 19.3 11.89 1.05 12.94 12.31 48.30 7.00 5.95
28 1.1000 195.00 

..___________ MACTEC Engineering and Consulting, Inc. ___________. 



Specimen Parameter 
Moisture content: Moist aoll+tare, gms. 
Moisture content: Dry soll+tare, gms. 168.510 1089.700 

Moisture content: Tare, gms. 50.650 106.200 
Moisture,% 16.6 20.8 20.0 18.6 

Moist specimen weight, gms. 1172.2 

Diameter, In. 2.84 2.84 2.83 

Area, in.1 6.33 6.33 6.28 

Height, in. 5.52 5.52 5.49 

Net decrease in height, In. 0.00 0.03 

Wet Density, pcf 127.7 132.3 133.3 

Dry density, pcf 109.5 109.5 111.1 

Void ratio 0.5745 0.5745 0.5523 

Saturation, % 79.9 100.0 100.0 

Load ring constant= 3.313 bs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 ksf) 
Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =1.20 ksf 
Strain rate, in./min. =0.05 

Fall. Stress= 15.81 ksf at reading no. 28 

Def. Devlator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.51 1.51 1.00 47.80 1.51 0.00 

1 0.0010 10.00 33.1 0.0 0.76 1.47 2.23 1.52 48.10 1.85 0.38 

2 0.0050 29.00 96.l 0.1 2.20 1.31 3.51 2.68 49.20 2.41 1.10 

3 0.0100 39.00 129.2 0.2 2.96 1.17 4.13 3.54 50.20 2.65 1.48 

4 0.0150 45.00 149.1 0.3 3.41 1.08 4.49 4.16 50.80 2.79 1.71 

5 0.0200 50.00 165.7 0.4 3.79 1.02 4.81 4.70 51.20 2.92 1.89 

6 0.0250 55.00 182.2 0.5 4.16 0.96 5.13 5.31 51.60 3.05 2.08 

7 0.0300 59.00 195.5 0.5 4.46 0.94 5.40 5.77 51.80 3.17 2.23 

8 0.0350 62.00 205.4 0.6 4.68 0.91 5.59 6.16 52.00 3.25 2.34 

9 0.0400 66.00 218.7 0.7 4.98 0.89 5.87 6.58 52.10 3.38 2.49 

10 0.0450 70.00 231.9 0.8 5.28 0.88 6.16 7.01 52.20 3.52 2.64 

11 0.0500 73.00 241.8 0.9 5.50 0.88 6.38 7.26 52.20 3.63 2.75 

12 0.0750 88.00 291.5 1.4 6.60 0.88 7.48 8.51 52.20 4.18 3.30 

13 0.1000 103.00 341.2 1.8 7.69 0.88 8.57 9.75 52.20 4.72 3.84 

14 0.1250 112.00 371.1 2.3 8.32 0.88 9.20 10.47 52.20 5.04 4.16 

15 0.1500 121.00 400.9 2.7 8.95 0.88 9.83 11.19 52.20 5.35 4.47 

16 0.1750 132.00 437.3 3.2 9.72 0.89 10.61 11.88 52.10 5.75 4.86 

17 0.2000 140.00 463.8 3.6 10.26 0.91 11.16 12.31 52.00 6.04 5.13 

18 0.2500 152.00 503.6 4.6 11.03 0.91 11.94 13.16 52.00 6.42 5.52 

19 0.3000 165.00 546.6 5.5 11.86 0.89 12.75 14.28 52.10 6.82 5.93 

20 0.3500 179.00 593.0 6.4 12.74 0.91 13.65 15.05 52.00 7.28 6.37 

21 0.4000 190.00 629.5 7.3 13.39 0.92 14.32 15.53 51.90 7.62 6.70 

22 0.5000 207.00 685.8 9.1 14.31 0.92 15.23 16.52 51.90 8.07 7.15 

23 0.6000 218.00 722.2 10.9 14.76 0.94 15.70 16.77 51.80 8.32 7.38 

MACTEC Engineering and Consulting, Inc. 



Def. 
Dlal Load Load Strain 

Devlator.... Minor Eff. 
Stress 

MajorEff. 
8treas 1:3 

Pore 
Press. p ·Q 

No. In. Dlal lbs. % kif kif kif Ratio psi ksf ksf 

24 0.7000 230.00 762.0 12.7 15.26 0.95 16.21 17.05 51.70 8.58 7.63 

25 0.8000 237.00 785.2 14.6 15.39 0.96 16.36 16.96 51.60 8.66 7.70 

26 0.9000 247.00 818.3 16.4 15.70 0.99 16.70 16.80 51.40 8.84 7.85 

27 1.0000 254.00 841.5 18.2 15.80 1.02 16.82 16.45 51.20 8.92 7.90 

28 1.1000 260.00 861.4 20.0 15.81 1.05 16.86 16.04 51.00 8.96 7.90 

29 1.2000 266.00 881.3 21.8 15.81 1.12 16.93 15.07 50.50 9.03 7.90 

Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 192.800 

Moisture content: Tare, gms. 50.680 

Moisture,% 16.6 20.8 20.3 18.4 

Moist specimen weight, gms. 1235.6 

Diameter, In. 2.84 2.84 2.83 

Area, in.2 6.33 6.33 6.30 

Height, In. 5.82 5.82 5.80 

Net decrease in height, in. 0.00 0.02 

Wet Density, pcf 127.7 132.3 132.9 

Dry density, pcf 109.5 109.5 110.5 

Vold ratio 0.5747 0.5747 0.5609 

Saturation, % 79.8 100.0 100.0 

Load ring constant • s. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 
Consolidation back pressure= 50.00 psi (7.20 kst) 
Consolidation effective confining stress =2.00 ksf 

Strain rate, ir;iJmln. • 0.05 
Fall. Stress= 19.19 ksfat reading no. 26 

Def. Devlator Minor Eff. MajorEff. Pore 
Dlal Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in, Dial lbs, % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.30 2.30 1.00 47.90 2.30 0.00 

1 0.0010 4.00 13.3 0.0 0.30 2.28 2.58 1.13 48.10 2.43 0.15 

2 0.0050 11.00 36.4 0.1 0.83 2.12 2.95 1.39 49.20 2.53 0.42 

3 0.0100 18.00 59.6 0.2 1.36 1.97 3.33 1.69 50.20 2.65 0.68 

4 0.0150 21.00 69.6 0.3 1.59 1.89 3.47 1.84 50.80 2.68 0.79 

5 0.0200 24.00 79.5 0.3 1.81 1.83 3.64 1.99 51.20 2.73 0.91 

6 0.0250 28.00 92.8 0.4 2.11 1.77 3.88 2.19 51.60 2.83 1.06 

7 0.0300 31.00 102.7 0.5 2.34 1.74 4.08 2.34 51.80 2.91 1.17 

8 0.0350 35.00 116.0 0.6 2.64 1.71 4.35 2.54 52.00 3.03 1.32 

9 0.0400 38.00 125.9 0.7 2.86 1.70 4.56 2.68 52.10 3.13 1.43 

10 0.0450 41.00 135.8 0.8 3.08 1.68 4.77 2.83 52.20 3.23 1.54 

11 0.0500 44.00 145.8 0.9 3.30 1.68 4.99 2.96 52.20 3.34 1.65 

12 0.0750 60.00 198.8 1.3 4.49 1.68 6.17 3.66 52.20 3.93 2.24 

13 0.1000 75.00 248.5 1.7 5.58 1.68 7.27 4.31 52.20 4.48 2.79 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor !ff. Majoreff. Pore 
p....Dlal Load Load Strain Streu Stress 1:3 Preas. Q 

No. In. Dlal Iba. % kif kif kaf Ratio pai ksf ksf 

14 0.1250 ·s9,oo 294.9 2.2 6.60 1.68 8.28 4.92 52.20 4.98 3.30 
15 0.1500 102.00 337.9 2.6 7.53 1.68 9.21 5.47 52.20 5.4S 3.76 
16 0.1750 116.00 384.3 3.0 8.52 1.70 10.22 6.02 52.10 5.96 4.26 
17 0.2000 129.00 427.4 3.4 9.44 1.71 11.15 6.51 52.00 6.43 4.72 
18 0.2500 145.00 480.4 4.3 10.51 1.71 12.22 7.13 52.00 6.97 5.26 

19 0.3000 180.00 596.3 5.2 12.93 l.73 14.66 8.48 51.90 8.19 6.47 
20 0.4000 195.00 646.0 6.9 13.75 1.73 15.48 8.96 51.90 8.60 6.88 
21 0.5000 232.00 768.6 8.6 16.06 1.71 17.77 10.37 52.00 9.74 8.03 
22 0.6000 259.00 858.1 10.3 17.59 1.68 19.28 11.44 52.20 10.48 8.80 
23 0.7000 265.00 877.9 12.1 17.6S 1.73 19.38 11.22 S1.90 10.55 8.83 
24 0.8000 285.00 944.2 13.8 18.61 1.77 20.38 11.51 51.60 11.08 9.31 
25 0.9000 296.00 980.6 1S.5 18.95 1.80 20.7S 11.53 51.40 11.27 9.47 
26 1.0000 306;00 1013.8 17.2 19.19 1.83 21.01 11.49 51.20 11.42 9.59 
27 1.1000 309.00 1023.7 19.0 18.97 1.86 20.83 11.21 51.00 11.34 9.49 
28 1.2000 316.00 1046.9 20.7 18.99 1.93 20.92 10.84 50.50 11.42 9.49 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



9 Total Effective 
C. ksf 0.26 0 
•.daa 49.4 54.2 
Tan 1.17 1.38, 
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Total Nonnal Stress, ksf --
Effective Normal Stress, ksf - - -

15 Sample No. 1 2 3 
~ 

Water Content, 16.2 16.2 16.2 
12.5 "- Ory Density, pct 103.7 104.0 103.8 

' m Saturation, 67.5 67.9 67.7:i2
3 .5 Void Ratio 0.6631 0.6587 0.6612 

:! 10 Diameter, in. 2.84 2.84 2.84 

m 
r -- Height, in. 5.50 5.50 5.29-

2 Water Content, 22.5 22.4 22.1 
~ 7.5 uS Dry Density, pct 106.3 106.5 107.1... 
i ... (!!. Saturation, 100.0 100.0 100.0 
-~ - < Void Ratio 0.6225 0.6191 0.6107 

5 -- 1 Diameter, in. 2.82 2.82 2.81Cl 
Height, in. 5.46 5.46 5.24 

Strain rate, in./min. 0.05 0.05 0.05 
2.5 Back Pressure, ksf 7.2 7.2 7.2 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 6.3 9.5 13.9 
0 10 20 30 40 Total Pore Pr., ksf 7.2 7.2 7.7 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
o1 Failure, ksf 7.2 10.8 15.4 

CU with Pore Pressures 
o3 Failure, ksf 0.8 1.3 1.5 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-90%-B 

Remarks: 

ProJ. No.: 6738-05-4573 Date: 6-15-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 
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12 Peak Strength 
Total 

a= 0.11 ksf 

a.= 37.2deg 
tan a= 0.76 

8 

4 

Effective 
-0.36 ksf 

40.Sdeg 
0.86 

p, ksf 
Stress Paths: Total -- Effective - - -
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Project: Material Testing-Nodarse 
Sample Number: CU-90%-B 
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Date: 
Cllent: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:29AM 

6-15-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-90%-B 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 
Area, in.2 

Height, In. 
Net decrease In height, in. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

Initial Saturated Consolidated Final 
276.340 
244.810 
50.150 

16.2 24.0 
1101.8 

2.84 2.84 
6.33 6.33 
5.50 5.50 

0.00 
120.5 128.6 
103.7 103.7 

0.6631 0.6631 

1296.900 
1117.500 
115.570 

22.5 17.9 

2.82 
6.23 
5.46 
0.04 

130.2 
106.3 

0.6225 
Saturation, % 67.5 100.0 100.0 

Load ring constant =3 .313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 
Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =0.81 ksf 
Strain rate, in./min. =0.05 
Fall. Stress= 6.33 ksfat reading no. 15 

~----------- MACTEC Engineering and Consulting, Inc. _____________. 



Def. Devlator Minor Eff. MajorEff. Pore 
p QDial Load Load Strain StreN Strus Stress 1:3 Press. 

psi ksf ksfNo. In. Dial lbs. % kaf kaf kaf Ratio 

0.92 1.00 49.20 0.92 0.000.0000 0.00 0.0 0.0 0.00 0.920 
1.00 3.3 0.0 0.08 0.92 1.00 1.08 49.20 0.96 0.041 0.0010 

1.42 49.20 1.11 0.190.0050 5.00 16.6 0.1 0.38 0.92 1.302 
79.5 0.2 1.83 0.86 2.70 3.12 49.60 1.78 0.920.0100 24.00 

49.60 2.35 1.49 
3 

4 0.0150 39.00 129.2 0.3 2.98 0.86 3.84 4.45 

0.4 3.51 0.85 4.36 5.13 49.70 2.60 1.755 0.0200 46.00 152.4 
3.96 0.85 4.81 5.66 49.70 2.83 1.986 0.0250 52.00 172.3 0.5 

0.84 5.18 6.20 49.80 3.01 2.177 0.0300 57.00 188.8 0.5 4.34 
0.84 5.48 6.56 49.80 3.16 2.328 0.0350 61.00 202.1 0.6 4.64 

5.40 6.46 49.80 3.12 2.289 0.0400 60.00 198.8 0.7 4.56 0.84 
6.64 49.80 3.19 2.3510 0.0450 62.00 205.4 0.8 4.71 0.84 5.54 

49.80 3.26 2.4311 0.0500 64.00 212.0 0.9 4.86 0.84 5.69 6.81 
49.80 3.48 2.6412 0.0750 70.00 231.9 1.4 5.29 0.84 6.12 7.33 

1.8 5.56 0.84 6.40 7.66 49.80 3.62 2.7813 0.1000 74.00 245.2 
2.3 5.98 0.85 6.83 8.04 49.70 3.84 2.9914 0.1250 80.00 265.0 

0.85 7.18 8.45 49.70 4.01 3.1615 0.1500 85.00 281.6 2.7 6.33 
0.85 7.07 8.33 49.70 3.96 3.1116 0.1750 84.00 278.3 3.2 6.23 

7.05 8.29 49.70 3.95 3.1017 0.2000 84.00 278.3 3.7 6.20 0.85 
6.99 8.22 49.70 3.92 3.0718 0.2500 84.00 278.3 4.6 6.14 0.85 

49.70 3.85 3.0019 0.3000 83.00 275.0 5.5 6.01 0.85 6.85 8.07 
49.70 3.82 2.9720 0.3500 83.00 275.0 6.4 5.95 0.85 6.80 8.00 

7.3 5.96 0.85 6.81 8.01 49.70 3.83 2.9821 0.4000 84.00 278.3 
9.2 5.91 0.85 6.76 7.96 49.70 3.81 2.9622 0.5000 85.00 281.6 

5.72 0.86 6.59 7.62 49.60 3.73 2.8623 0.6000 84.00 278.3 11.0 
5.61 0.86 6.47 7.49 49.60 3.67 2.8024 0.7000 84.00 278.3 12.8 

6.35 7.35 49.60 3.61 2.7425 0.8000 84.00 278.3 14.7 5.49 0.86 
6.23 7.22 49.60 3.55 2.6926 0.9000 84.00 278.3 16.5 5.37 0.86 

6.98 49.50 3.50 2.6327 1.0000 84.00 278.3 18.3 5.25 0.88 6.13 

7.01 49.60 3.46 2.6028 1.1000 85.00 281.6 20.2 5.20 0.86 6.06 
49.50 3.45 2.5729 1.2000 86.00 284.9 22.0 5.14 0.88 6.01 6.85 
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men lll'llmeter 
Moisture content: Moist solJ+tare, gma. 
Moisture content: Dry solJ+tare, gma. 1113.500 

Moisture content: Tare, gma. 50.150 115.000 

Moisture,% 16.2 23.8 22.4 17.8 

Moist specimen weight, gms. 1104.7 

Diameter, In. 2.84 2.84 2.82 

Area, in.• 6.33 6.33 6.23 

Height, In. 5.50 5.50 5.46 

Net decrease in height, in. 0.00 0.04 

Wet Density, pcf 120.8 128.7 130.4 

Dry density, pcf 104.0 104.0 106.S 

Void ratio 0.6587 0.6587 0.6191 

Saturation, % 67.9 100.0 100.0 

Load ring constant =3. bs. per input umt 

Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.60 psi (8.44 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress = 1.24 ksf 
Strain rate, in./min. =0.05 

Fail. Stress= 9.55 ksf at reading no. 19 

Def. Devlator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Stress Stress stress 1:3 Press. Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.50 1.50 1.00 48.20 1.50 0.00 

1 0.0010 6.00 19.9 0.0 0.46 1.50 1.96 1.31 48.20 1.73 0.23 

2 0.0050 23.00 76.2 0.1 1.76 1.43 3.18 2.23 48.70 2.30 0.88 

3 0.0100 34.00 112.6 0.2 2.60 1.41 4.01 2.84 48.80 2.71 1.30 

4 0.0150 42.00 139.1 0.3 3.21 1.41 4.62 3.27 48.80 3.01 1.60 

5 0.0200 50.00 165.7 0.4 3.81 1.40 5.21 3.73 48.90 3.30 1.91 

6 0.0250 58.00 192.2 0.5 4.42 1.35 5.77 4.26 49.20 3.56 2.21 

7 0.0300 64.00 212.0 0.5 4.87 1.32 6.20 4.68 49.40 3.76 2.44 

8 0.0350 70.00 231.9 0.6 5.32 1.31 6.63 5.06 49.50 3.97 2.66 

9 0.0400 80.00 265.0 0.7 6.08 1.30 7.37 5.69 49.60 4.33 3.04 

10 0.0450 88.00 291.5 0.8 6.68 1.28 7.96 6.21 49.70 4.62 3.34 

11 0.0500 97.00 321.4 0.9 7.36 1.27 8.62 6.80 49.80 4.95 3.68 

12 0.0750 102.00 337.9 1.4 7.70 1.25 8.95 7.15 49.90 5.10 3.85 

13 0.1000 112.00 371.1 1.8 8.41 1.24 9.65 7.79 50.00 5.45 4.21 

14 0.1250 120.00 397.6 2.3 8.97 1.24 10.21 8.25 50.00 5.73 4.49 

15 0.1500 124.00 410.8 2.7 9.23 1.25 10.48 8.37 49.90 5.87 4.61 

16 0.1750 126.00 417.4 3.2 9.33 1.27 10.60 8.37 49.80 5.93 4.67 

17 0.2000 128.00 424.1 3.7 9.44 1.27 10.70 8.45 49.80 5.99 4.72 

18 0.2500 130.00 430.7 4.6 9.49 1.27 10.76 8.49 49.80 6.01 4.75 

19 0.3000 132.00 437.3 5.5 9.55 1.28 10.83 8.45 49.70 6.06 4.77 

20 0.3500 133.00 440.6 6.4 9.53 1.28 10.81 8.43 49.70 6.04 4.76 

21 0.4000 133.00 440.6 7.3 9.43 1.30 10.73 8.28 49.60 6.01 4.72 

22 0.5000 134.00 443.9 9.2 9.32 1.32 10.64 8.03 49.40 5.98 4.66 

23 0.6000 133.00 440.6 11.0 9.06 1.35 10.41 7.69 49.20 5.88 4.53 
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Def. OeViator Minor Eff. MajorEff. Pore 
Olal Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 132.00 437.3 12.8 8.81 1.38 10.19 7.37 49.00 5.79 4.40 

25 0.8000 133.00 440.6 14.7 8.69 1.41 10.10 7.16 48.80 5.75 4.34 

26 0.9000 134.00 443.9 16.5 8.56 1.41 9.98 7.07 48.80 5.69 4.28 

27 1.0000 135.00 447.3 18.3 8.44 1.41 9.85 6.98 48.80 5.63 4.22 

28 l.1000 136.00 450.6 20.2 8.31 1.43 9.74 6.83 48.70 5.58 4.16 

29 l.2000 134.00 443.9 22.0 8.00 1.43 9.43 6.61 48.70 5.43 4.00 

Moisture content: Moist soil+tare, gms. 

Moisture content: Dry soil+tare, gms. 1083.200 

Moisture content: Tare, gms. 50.150 121.200 

Moisture,% 16.2 23.9 22.1 17.5 

Moist specimen weight, gms. 1060.9 

Diameter, in. 2.84 2.84 2.81 

Area, in.2 6.33 6.33 6.21 

Height, In. 5.29 5.29 5.24 

Net decrease in height, in. 0.00 0.05 

Wet Density, pcf 120.6 128.6 130.7 

Dry density, pcf 103.8 103.8 107.1 

Void ratio 0.6612 0.6612 0.6107 

Saturation, % 67.7 100.0 100.0 

Load ring constant =3 .313 bs. per mput unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =2.00 ksf 

Strain rate, inJmin; =0.05 

Fail. Stress= 13.92 ksf at reading no. 20 

Def. Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.25 2.25 1.00 48.30 2.25 0.00 

1 0.0010 9.00 29.8 0.0 0.69 2.25 2.94 1.31 48.30 2.59 0.35 

2 0.0050 26.00 86.l 0.1 2.00 2.13 4.13 1.94 49.10 3.13 1.00 

3 0.0100 33.00 109.3 0.2 2.53 1.99 4.52 2.27 50.10 3.25 1.27 

4 0.0150 38.00 125.9 0.3 2.91 1.84 4.76 2.58 51.10 3.30 1.46 

5 0.0200 40.00 132.5 0.4 3.06 l.71 4.78 2.79 52.00 3.25 1.53 

6 0.0250 42.00 139.1 0.5 3.21 1.61 4.83 2.99 52.70 3.22 1.61 

7 0.0300 43.00 142.5 0.6 3.29 1.47 4.76 3.24 53.70 3.11 1.64 

8 0.0350 45.00 149.1 0.7 3.44 1.38 4.82 3.49 54.30 3.10 1.72 

9 0.0400 47.00 155.7 0.8 3.59 1.31 4.90 3.74 54.80 3.10 1.79 

10 0.0450 49.00 162.3 0.9 3.73 1.25 4.99 3.98 55.20 3.12 1.87 

11 0.0500 50.00 165.7 1.0 3.81 1.21 5.02 4.15 55.50 3.11 1.90 

12 0.0750 68.00 225.3 1.4 5.15 1.15 6.30 5.47 55.90 3.73 2.58 

13 0.1000 94.00 311.4 1.9 7.09 1.24 8.33 6.72 55.30 4.78 3.54 
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Def. Devlator Minor lff. Major lff. Pore 
p QDlal Load Load Strain Streu Streu Stress 1:3 Press. 

lbs. % ksf ksf ksf Ratio psi ksf ksfNo. In. Dial 
10.65 8.40 55.10 5.96 4.6914 0.1250 125.00 414.1 2.4 9.38 1.27 

9.32 54.80 6.76 5.4515 0.1500 146.00 483.7 2.9 10.90 1.31 12.21 

3.3 13.08 1.34 14.42 10.77 54.60 7.88 6.5416 0.1750 176.00 583.l 
3.8 13.31 1.37 14.68 10.73 54.40 8.02 6.6517 0.2000 180.00 596.3 
4.8 13.54 1.40 14.94 10.70 54.20 8.17 6.7718 0.2500 185.00 612.9 

13.92 1.43 15.34 10.76 54.00 8.38 6.9619 0.3000 192.00 636.1 5.7 
1.45 15.37 10.57 53.80 8.41 6.9620 0.3500 194.00 642.7 6.7 13.92 
1.50 15.27 10.20 53.50 8.39 6.8921 0.4000 194.00 642.7 7.6 13.78 

14.98 9.63 53.10 8.27 6.7122 0.5000 193.00 639.4 9.5 13.42 1.56 
9.17 52.90 8.05 6.4723 0.6000 190.00 629.5 11.5 12.93 1.58 14.52 

622.8 13.4 12.52 1.64 14.16 8.63 52.50 7.90 6.2624 0.7000 188.00 
619.5 15.3 12.18 1.68 13.86 8.23 52.20 7.77 6.0925 0.8000 187.00 

26 0.9000 185.00 612.9 17.2 11.78 1.73 13.51 7.82 51.90 7.62 5.89 
7.46 5;6927 1.0000 183.00 606.3 19.l 11.38 1.77 13.15 7.43 51.60 

1.80 12.79 7.11 51.40 7.30 5.5028 1.1000 181.00 599.7 21.0 10.99 
1.79 12.75 7.14 51.50 7.27 5.4829 1.2000 185.00 612.9 22.9 10.96 
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Effective Normal Stress; ksf - - -

15 Sample No. 1 2 3 

Water Content, 16.3 16.3 16.3 
12.5 Dry Density, pcf 103.7 103.7 103.6 

:i Saturation; 68.0 68.1 67.8
:I:: 
.5 Void Ratio 0.6626 0.6624 0.6650 .... '- Diameter, in.~ 10 - 2.84 2.84 2.84 
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i 
'- 2 ~ Saturation, 100.0 100.0 100.0 

"i < Void Ratio 0.6116 0.6323 0.6430 
0 5 Diameter, in. 2.81 2.82 2.83 

1 Height, in. 5.29 5.59 5.63 
Strain rate, in./min. 0.05 0.05 0.05 

2.5 Back Pressure, ksf 7.2 7.2 7.2 
Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 5.0 8.3 10.5 
0 10 20 30 40 Total Pore Pr., ksf 7.1 7.4 7.4 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
CJ1 Failure, ksf 6.0 9.3 12.3 

CU with Pore Pressures 
o3 Failure, ksf 1.0 1.0 1.8 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2. 762 Sample Number: CU-90%-A 

Remarks: 
ProJ. No.: 6738-05-4573 Date: 6-14-05 

TRIAXIAL SHEAR TEST REPORT 
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___________ _ 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:07 AM 

6-14-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-90%-A 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravlty=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soll+tare, gms. 238.320 
Moisture content: Dry sofl+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 
Area, ln.2 

Height, in. 
Net decrease in height, in. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

212.600 
55.000 

16.3 24.0 
1073.2 

2.84 2.84 
6.33 6.33 
5.35 5.35 

0.00 
120.6 128.6 
103.7 103.7 

0.6626 0.6626 

1187.000 
1009.800 

115.150 
22.1 19.8 

2.81 
6.20 
5.29 
0.06 

130.7 
107.0 

0.6116 
Saturation, % 68.0 100.0 100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =0.81 ksf 
Strain rate, lnJmin. =0.05 
Fall. Stress= 5.03 ksf at reading no. 14 
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Oeviator Minor Eff. Major Eff. PoreDef. pStrain Stress Stress Stress 1:3 Press. QDial Load Load 
ksf ksf Ratio psi ksf ksf

No. in. Dial lbs. % ksf 

1.01 1.00 48.60 1.01 0.00
0 0.0000 0.00 0.0 0.0 0.00 1.01 

0.0 1.01 1.24 1.23 48.60 I.12 0.12
0.0010 3.00 9.9 0.23 

0.31 1.32 1.30 48.60 1.16 0.15 
l 

2 0.0050 4.00 13.3 0.1 1.01 

1.07 2.02 2.13 49.00 1.49 0.54
0.0100 14.00 46.4 0.2 0.953 

0.3 1.76 0.94 2.70 2.88 49.10 1.82 0.88
4 0.0150 23.00 76.2 

2.37 0.94 3.543.31 49.10 2.12 1.19
0.0200 31.00 102.7 0.4 

2.76 0.94 3.69 3.94 49.10 2.31 1.38 
5 

0.0250 36.00 1 !9.3 0.5 
0.94 3.99 4.27 49.10 2.47 1.53 

6 

0.0300 40.00 132.5 0.6 3.06 

0.94 4.22 4.51 49.10 2.58 1.64 
7 

8 0.0350 43.00 142.5 0.7 3.28 

0.92 4.43 4.81 49.20 2.68 l.76
9 0.0400 46.00 152.4 0.8 3.51 

4.66 5.05 49.20 2.79 1.87
10 0.0450 49.00 162.3 0.8 3.74 0.92 

4.81 5.21 49.20 2.86 1.94
11 0.0500 51.00 169.0 0.9 3.88 0.92 

L4 4.17 0.94 5.11 5.45 49.10 3.02 2.08
12 0.0750 55.00 182.2 

1.9 4.90 0.95 5.85 6.16 49.00 3.40 2.45
13 0.1000 65.00 215.3 

5.98 49.00 3.47 2.525.03 0.95 6.29 

5.01 0.95 5.96 6.27 49.00 3.45 2.50 
14 0.1250 67.00 222.0 2.4 

15 0.1500 67.00 222.0 2.8 
0.95 5.93 6.24 49.00 3.44 2.49

16 0.1750 67.00 222.0 3.3 4.98 

3.8 0.95 5.91 6.22 49.00 3.43 2.48
17 0.2000 67.00 222.0 4.96 

5.7 0.95 5.88 6.19 49.00 3.42 2.47
18 0.3000 68.00 225.3 4.93 

4.83 5.81 5.94 48.80 3.40 2.42
19 0.4000 68.00 225.3 7.6 0.98 

4.80 5.80 5.84 48.70 3.40 2.40
20 0.5000 69.00 228.6 9.4 0.99 

48.70 3.35 2.354.70 0.99 5.70 5.7321 0.6000 69.00 228.6 11.3 
5.60 48.70 3.30 2.304.60 0.99 5.63 

0.99 5.56 5.60 48.70 3.28 2.28 
22 0.7000 69.00 228.6 13.2 

23 0.8000 70.00 231.9 15.1 4.57 

0.99 5.52 5.56 48.70 3.26 2.27
24 0.9000 71.00 235.2 17.0 4.53 

1.01 5.62 5.58 48.60 3.32 2.31
25 1.0000 74.00 245.2 18.9 4.62 

20.8 1.01 5.58 5.53 48.60 3.29 2.28
26 1.1000 75.00 248.5 4.57 

4.52 5.53 5.48 48.60 3.27 2.26
27 1.2000 76.00 251.8 22.7 1.01 
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pectmen Parameter 
Moisture content: Moist aoll+tare, gms. 
Moisture content: Dry soll+tare, gms. 212.600 1068.100 

Moisture content: Tare, gms. 55.000 108.400 

Moisture,% 16.3 24.0 22.9 20.2 

Moist specimen weight, gms. 1127.5 

Diameter, In. 2.84 2.84 2.82 

Area, In.• 6.33 6.33 6.26 

Height, In. 5.62 5.62 5.59 
Net decrease In height, In. 0.00 0.03 

Wet Density, pcf 120.7 128.6 129.8 

Dry density, pcf 103.7 103.7 105.6 

Void ratio 0.6624 0.6624 0.6323 

Saturation, % 68.1 100.0 100.0 

Load ring constant• 3.3 lbs. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 kst) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress • 1.20 ksf 

Strain rate, inJmln. =0.05 

Fall. Stress =8.30 ksf at reading no. 18 . 

Def. Deviator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Streas Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.31 1.31 1.00 49.20 1.31 0.00 

0.0010 1.00 3.3 0.0 0.08 1.27 1.34 1.06 49.50 1.31 0.04 

2 0.0050 3.00 9.9 0.1 0.23 1.20 1.42 1.19 50.00 1.31 0.11 

3 0.0100 5.00 16.6 0.2 0.38 1.11 1.49 1.34 50.60 1.30 0.19 

4 0.0150 8.00 26.5 0.3 0.61 1.09 1.70 1.56 50.70 1.40 0.30 

5 0.0200 18.00 59.6 0.4 1.37 1.07 2.43 2.28 50.90 1.75 0.68 

6 0.0250 22.00 72.9 0.4 1.67 0.94 2.61 2.78 51.80 1.77 0.83 
7 0.0300 26.00 86.1 0.5 1.97 0.86 2.84 3.28 52.30 1.85 0.99 

8 0.0350 30.00 99.4 0.6 2.27 0.79 3.06 3.87 52.80 1.93 1.14 

9 0.0400 34.00 112.6 0.7 2.57 0.78 3.35 4.31 52.90 2.06 1.29 

10 0.0450 38.00 125.9 0.8 2.87 0.78 3.65 4.70 52.90 2.21 1.44 

11 0.0500 43.00 142.5 0.9 3.25 0.79 4.04 5.10 52.80 2.42 1.62 
12 0.0750 60.00 198.8 1.3 4.51 0.85 5.36 6.31 52.40 3.11 2.26 

13 0.1000 78.00 258.4 1.8 5.84 0.94 6.78 7.24 51.80 3.86 2.92 
14 0.1250 82.00 271.7 2.2 6.11 0.91 7.02 7.74 52.00 3.96 3.06 
15 0.1500 94.00 311.4 2.7 6.97 0.92 7.90 8.57 51.90 4.41 3.49 

16 0.1750 105.00 347.9 3.1 7.75 0.94 8.69 9.28 51.80 4.81 3.88 
17 0.2000 110.00 364.4 3.6 8.09 0.95 9.04 9.51 51.70 4.99 4.04 

18 0.2500 114.00 377.7 4.5 8.30 0.96 9.27 9.60 51.60 5.12 4.15 

19 0.3000 113.00 374.4 5.4 8.15 0.99 9.15 9.20 51.40 5.07 4.08 

20 0.3500 112.00 371.1 6.3 8.00 1.02 9.03 8.83 51.20 5.02 4.00 

21 0.4000 112.00 371.1 7.2 7.93 1.05 8.98 8.54 51.00 5.01 3.96 

22 0.5000 111.00 367.7 9.0 7.70 1.08 8.78 8.13 50.80 4.93 3.85 

23 0.6000 111.00 367.7 10.7 7.55 1.09 8.65 7.90 50.70 4.87 3.78 
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Def. Devlator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Streu Stress Stress 1:3 Preas. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 111.00 367.7 12.5 7.40 1.11 8.51 7.68 50.60 4.81 3.70 

25 0.8000 111.00 367.7 14.3 7.25 1.12 8.37 7.45 50.50 4.75 3.63 

26 0.9000 110.00 364.4 16.1 7.03 1.14 8.17 7.18 50.40 4.65 3.52 

27 1.0000 108.00 357.8 17.9 6.76 1.15 7.91 6.87 50.30 4.53 3.38 

28 1.1000 108.00 357.8 19.7 6.61 1.14 7.75 6.81 50.40 4.44 3.31 

29 1.2000 110.00 364.4 21.5 6.58 1.14 7.72 6.79 50.40 4.43 3.29 

Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 212.600 1102.400 

Moisture content: Tare, gms. 55.000 115.700 

Moisture,% 16.3 24.1 23.3 18.5 

Moist spectmen weight, gms. 1133.7 

Diameter, in. 2.84 2.84 2.83 

Area, ln.11 6.33 6.33 6.28 

Height, In. 5.66 5.66 5.63 

Net decrease In height, in. 0.00 0.03 

Wet Density, pcf 120.5 128.5 129.4 

Dry density, pcf 103.6 103.6 104.9 

Vold ratio 0.6650 0.6650 0.6430 

Saturation, % 67.8 100.0 100.0 

Load ring constant = s. per mput unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.60 psi (9.16 ksf) 
Consolidation back pressure= 50.00 psi (7.20 lest) 
Consolidation effective confining stress = 1.96 ksf 

Strain rate, lnJmin. =0.05 
Fail. Stress= 10.48 ksf at reading no. 16 

Def. Deviator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Stress Streu Stress 1:3 Presa. Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.25 2.25 1.00 48.00 2.25 0.00 

1 0.0010 4.00 13.3 0.0 0.30 2.25 2.55 1.14 48.00 2.40 0.15 

2 0.0050 22.00 72.9 0.1 1.67 2.19 3.86 1.76 48.40 3.02 0.84 

3 0.0100 42.00 139.1 0.2 3.19 2.10 5.29 2.52 49.00 3.70 1.59 

4 0.0150 50.00 165.7 0.3 3.79 2.07 5.86 2.83 49.20 3.97 1.89 

5 0.0200 58.00 192.2 0.4 4.39 2.04 6.44 3.15 49.40 4.24 2.20 

6 0.0250 66.00 218.7 0.4 4.99 2.02 7.01 3.48 49.60 4.51 2.50 

7 0.0300 73.00 241.8 0.5 5.52 2.02 7.53 3.74 49.60 4.77 2.76 

8 0.0350 80.00 265.0 0.6 6.04 1.99 8.03 4.04 49.80 5.01 3.02 

9 0.0450 91.00 301.5 0.8 6.86 1.89 8.75 4.64 50.50 5.32 3.43 

10 0.0500 97.00 321.4 0.9 7.30 1.84 9.15 4.96 50.80 5.50 3.65 

11 0.0750 119.00 394.2 1.3 8.92 1.80 10.72 5.96 51.10 6.26 4.46 

12 0.1000 129.00 427.4 1.8 9.63 1.74 11.37 6.53 51.50 6.56 4.81 

13 0.1250 135.00 447.3 2.2 10.03 1.73 11.76 6.80 51.60 6.74 5.02 

MACTEC Engineering and Consulting, Inc. 



Def. Devlltor Minor Eff. MajorEff. Pore 
Dial Load Load Strain 8traN Stress 1:3 Press. p Q.... 

% bf ksf ksf Ratio psi ksf ksfNo. In. Plal lbs. 
12.08 6.99 51.60 6.91 5.1814 0.1500 140.00 463.8 2.7 10.35 l.73 

470.4 3.1 10.45 1.74 12.20 7.00 51.50 6.97 5.2315 0.1750 142.00 
51.20 7.03 5.2416 0.2000 143.00 473.8 3.5 10.48 1.79 12.27 6.87 

7.03 5.2317 0.2500 144.00 477.1 4.4 10.46 1.80 12.26 6.81 51.10 

10.36 1.83 12.19 6.66 50.90 7.01 5.1818 0.3000 144.00 477.1 5.3 
1.83 12.23 6.69 50.90 7.03 5.2019 0.3500 146.00 483.7 6.2 10.40 

12.01 6.51 50.80 6.93 5.0820 0.4000 144.00 477.1 7.1 10.16 1.84 
l.84 11.88 6.45 50.80 6.86 5.02

21 0.5000 145.00 480.4 8.9 10.04 
10.6 1.86 11.70 6.30 50.70 6.78 4.9222 0.6000 145.00 480.4 9.84 

11.52 6.15 50.60 6.70 4.82
23 0.7000 145.00 480.4 12.4 9.65 1.87 

480.4 14.2 9.45 1.87 11.33 6.05 50.60 6.60 4.73
24 0.8000 145.00 

483.7 16.0 9.32 1.89 11.21 5.94 50.50 6.55 4.66
25 0.9000 146.00 

17.7 9.12 1.90 11.03 5.80 50.40 6.46 4.56
26 1.0000 146.00 483.7 

8.93 1.92 10.84 5.66 50.30 6.38 4.4627 1.1000 146.00 483.7 19.5 
8.73 1.93 10.66 5.52 50.20 6.30 4.37

28 1.2000 146.00 483.7 21.3 

.,___________ MACTEC Engineering and Consulting, Inc. ____________. 
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Type of Test: 
Unconsolidated Undrained 

Sample Type: remold 
Descripti.on: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments 

Specific Gravity= 2.762 

Remarks: 

Reviewed By 

< 

Water Content, 15.7 15.6 15.4 
Dry Density, pcf 110.6 109.4 109.4 
Saturation, 77.3 75.1 73.9 
Void Ratio 0.5596 0.5756 0.5765 
Diameter, in. 2.84 2.84 2.84 
Height, in. 5.77 5.64 5.32 

Water Content, 20.3 19.5 20.0 
Dry Density, pcf 110.6 112.0 111.0 
Saturation, 100.0 100.0 100.0 
Void Ratio 0.5596 0;5398 0.5534 
Diameter, in. 2.84 2.82 2.83 
Heiaht, in. 5.77 5.60 5.29 

Strain rate, in./min. 0.05 0.05 0.05 

Back Pressure, ksf 0.0 0.0 0.0 

Cell Pressure, ksf 0.8 1.2 2.0 

Fail. Stress, ksf 7.1 9.9 12.1 

Ult. Stress, ksf 

a1 Failure, ksf 8.0 11.0 14.1 

a3 Failure, ksf 0.8 1.2 2.0 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95%-A 

ProJ. No.: 6738-05-4573 Date: 6-11-05 

TRIAXIAL SHEAR TEST REPORT • 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:46AM 

Date: 
Cllent: 
Project: 
Project No.: 
Sample Number: 

6-11..()5 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95%-A 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remold 
Specific Gravlty=2.762 LL= PL= Pl= 
Tnt Method: COE uniform strain 

Specimen Parameter lnltlal Saturated Final 
Moisture content: Moist soll+tare, gms. 224.300 1320.500 
Moisture content: Dry soll+tare, gms. 200.660 1168.100 
Moisture content: Tara, gms. 49.750 230.100 
Moisture,% 15.7 20.3 16.2 
Moist specimen weight, gms. 1226.9 
Diameter, In. 2.84 2.84 
Area, in.2 6.33 6.33 
Height, In. 5.77 5.77 
Net decrease in height, in. 0.00 
Wet Density, pcf 127.9 133.0 
Dry density, pcf 110.6 110.6 
Void ratio 0.5596 0.5596 
Saturation,% 77.3 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, in./mln. =0.05 
Fall. Stress= 7.15 ksf at reading no. 21 

-----------• MACTEC Engineering and Consulting, Inc. ___________ 



Devlator Minor Prine. Major Prine.Def. p QDial Load Load Strain Strn• Stress Stress 1:3 
Ratio ksf ksfNo. In. Dial lbs. % ksf ksf ksf 

0.81 1.00 0.810 0.0000 0.00 0.0 0.0 0.00 0.81 

0.0010 5.00 16.6 0.0 0.38 0.81 l.18 1.47 0.99 

2.12 1.262 0.0050 12.00 39.8 0.1 0.90 0.81 L71 

56.3 0.2 1.28 0.81 2.08 2.58 1.453 0.0100 17.00 
72.9 0.3 1.65 0.81 2.46 3.05 1.634 0.0150 22.00 

0.3 1.95 0.81 2.76 3.42 1.785 0.0200 26.00 86.l 
3.43 2.126 0.0250 35.00 116.0 0.4 2.62 0.81 425 
4.10 2.457 0.0300 44.00 145.8 0.5 3.30 0.81 5.09 

0.81 4.77 5.92 2.798 0.0350 53.00 175.6 0.6 3.97 
5.44 6.75 3.129 0.0400 62.00 205.4 0.7 4.64 0.81 
6.11 7.58 3.4610 0.0450 71.00 235.2 0.8 5.31 0.81 

8.50 3.8311 0.0500 81.00 268.4 0.9 6.05 0.81 6.85 

12 0.0750 86.00 284.9 1.3 6.39 0.81 7.20 8.93 4.00 

13 0.1000 92.00 304.8 1.7 6.81 0.81 7.61 9.44 4.21 

2.2 6.93 0.81 7.73 9.59 4.2714 0.1250 94.00 311.4 

15 0.1500 96.00 318.0 2.6 7.04 0.81 7.85 9.73 4.33 

7.89 4.3516 0.1750 97.00 321.4 3.0 7.08 0.81 9.78 

0.81 7.93 9.84 4.3717 0.2000 98.00 324.7 3.5 7.12 
7.94 9.85 4.3718 0.2500 99.00 328.0 4.3 7.13 0.81 
7.95 9.85 4.3819 0.3000 100.00 331.3 5.2 7.14 0.81 

7.14 7.95 9.86 4.3820 0.3500 101.00 334.6 6.1 0.81 

21 0.4000 102.00 337.9 6.9 7.15 0.81 7.96 9.87 4.38 

8.7 7.08 0.81 7.89 9.79 4.3522 0.5000 103.00 341.2 
7.82 4.3223 0.6000 104.00 344.6 10.4 7.02 0.81 9.70 

24 0.7000 103.00 341.2 12.1 6.82 0.81 7.62 9.45 4.21 

0.81 7.42 9.21 4.1125 0.8000 102.00 337.9 13.9 6.62 
7.23 8.96 4.0226 0.9000 101.00 334.6 15.6 6.42 0.81 

8.87 3.9827 1.0000 102.00 337.9 17.3 6.35 0.81 7.16 

28 1.1000 103.00 341.2 19.1 6.28 0.81 7.08 8.79 3.95 

0.81 8.69 3.9129 1.2000 104.00 344.6. 20.8 6.20 7.01 

.____________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 165.540 1261.000 

Moisture content: Ory soil+tare, gms. 150.080 1103.500 

Moisture content: Tare, gms. 51.290 109.000 

Moisture, o/o 15.6 19.5 15.8 

Moist specimen weight, gms. 1186.9 

Diameter, in. 2.84 2.82 

Area, in.2 6.33 6.24 

Height, In. 5.64 5.60 

Net decrease in height, in. 0.04 

Wet Density, pcf 126.6 133.9 

Dry density, pcf 109.4 112.0 

Void ratio 0.5756 0.5398 

Saturation,% 75.l 100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 

Back pressure =0.00 psi (0.00 k:sf) 
Strain rate, in./min. =0.05 

Fail. Stress =9.85 k:sf at reading no. 16 

Def. Oeviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 8.00 26.5 0.0 0.61 1.20 1.81 1.51 1.50 

2 0.0050 18.00 59.6 0.1 1.38 1.20 2.57 2.15 1.88 

3 0.0100 30.00 99.4 0.2 2.29 1.20 3.49 2.92 2.34 

4 0.0150 36.00 119.3 0.3 2.75 l.20 3.94 3.30 2.57 

5 0.0200 42.00 139.1 0.4 3.20 l.20 4.40 3.68 2.80 

6 0.0250 47.00 155.7 0.4 3.58 1.20 4.77 3.99 2.98 

7 0.0300 51.00 169.0 0.5 3.88 1.20 5.07 4.25 3.13 

8 0.0350 56.00 185.5 0.6 4.26 1.20 5.45 4.56 3.32 

9 0.0400 62.00 205.4 0.7 4.71 1.20 5.90 4.94 3.55 

IO 0.0450 67.00 222.0 0.8 5.08 1.20 6.28 5.25 3.74 

11 0.0500 74.00 245.2 0.9 5.61 1.20 6.80 5.69 4.00 

12 0.0750 102.00 337.9 1.3 7.70 1.20 8.89 7.44 5.04 

13 0.1000 120.00 397.6 1.8 9.01 1.20 10.21 8.54 5.70 

14 0.1250 129.00 427.4 2.2 9.65 1.20 10.84 9.07 6.02 

15 0.1500 131.00 434.0 2.7 9.75 1.20 10.95 9.16 6.07 

16 0.1750 133.00 440.6 3.1 9.85 1.20 11.05 9.24 6.12 

17 0.2000 132.00 437.3 3.6 9.73 1.20 10.93 9.14 6.06 

18 0.2500 129.00 427.4 4.5 9.42 1.20 10.62 8.89 5.91 

19 0.3000 125.00 414.l 5.4 9.05 1.20 10.24 8.57 5.72 

20 0.3500 120.00 397.6 6.3 8.60 1.20 9.80 8.20 5.50 

21 0.4000 117.00 387.6 7.1 8.31 1.20 9.50 7.95 5.35 

22 0.5000 113.00 374.4 8.9 7.87 1.20 9.07 7.58 5.13 

23 0.6000 111.00 367.7 10.7 7.58 1.20 8.77 7.34 4.98 

24 0.7000 110.00 364.4 12.5 7.36 1.20 8.56 7.16 4.88 

MACTEC Engineering and Consulting, Inc. 



Def. Devtator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Olaf lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 113.00 374.4 14.3 7.41 1.20 8.60 7.20 4.90 

26 0.9000 114.00 377.7 16.1 7.32 1.20 8.51 7.12 4.85 

27 1.0000 115.00 381.0 17.9 7.22 1.20 8.42 7.04 4.81 

28 1.1000 116.00 384.3 19.7 7.13 1.20 8.32 6.96 4.76 

29 1.2000 117.00 387.6 21.4 7.03 1.20 8.22 6.88 4.71 

Specimen 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 
Moisture content: Tare, gms. 54.840 106.200 

Moisture,% 15.4 20.0 15.7 

Moist specimen weight, gms. 1116.7 

Diameter, In. 2.84 2.83 

Area, in.2 6.33 6.27 

Height, in. 5.32 5.29 

Net decrease in height, In. 0.03 

Wet Density, pcf 126.2 133.2 

Dry density, pcf 109.4 111.0 

Void ratio 0.5765 0.5534 

Saturation, % 73.9 100.0 

Load ring constant= 3. s. per mput umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 

Back pressure= 0.00 psi (0.00 ksf) 

Strain rate, in./min. =0.05 

Fall. Stress= 12.15 ksfatreading no. 17 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

I 0.0010 6.00 19.9 0.0 0.46 2.00 2.46 1.23 2.23 

2 0.0050 20.00 66.3 0.1 1.52 2.00 3.52 1.76 2.76 

3 0.0100 32.00 106.0 0.2 2.43 2.00 4.43 2.21 3.22 

4 0.0150 40.00 132.5 0.3 3.03 2.00 5.04 2.52 3.52 

5 0.0200 48.00 159.0 0.4 3.64 2.00 5.64 2.82 3.82 

6 0.0250 55.00 182.2 0.5 4.16 2.00 6.16 3.08 4.08 

7 0.0300 62.00 205.4 0.6 4.69 2.00 6.69 3.34 4.35 

8 0.0350 71.00 235.2 0.7 5.36 2.00 7.37 3.68 4.68 

9 0.0400 80.00 265.0 0.8 6.04 2.00 8.04 4.02 5.02 

10 0.0450 89.00 294.9 0.9 6.71 2.00 8.71 4.35 5.36 

11 0.0500 96.00 318.0 0.9 7.23 2.00 9.23 4.61 5.62 

12 0.0750 133.00 440.6 1.4 9.97 2.00 11.97 5.98 6.99 

13 0.1000 150.00 497.0 1.9 11.19 2.00 13.19 6.59 7.60 

14 0.1250 159.00 526.8 2.4 11.81 2.00 13.81 6.90 7.91 

15 0.1500 162.00 536.7 2.8 11.97 2.00 13.97 6.98 7.99 

MACTEC Engineering and Consulting, Inc. 



Dtvlator Minor Prine. Major Prine.Def. p QDlal Load Load Strain Stress Stress Stress 1:3 
Ratio ksf kafNo. In. Dlal lbs. % ksf kaf ksf 

14.14 7.06 8.0716 0.1750 165.00 546.6 3.3 12.13 2.00 

3.8 2.00 14.15 7.07 8.0817 0.2000 166.00 550.0 12.15 

4.7 2.00 14.03 7.01 8.0218 0.2500 166.00 550.0 12.03 

546.6 5.7 11.84 2.00 13.84 6.91 7.9219 0.3000 165.00 
546.6 6.6 11.72 2.00 13.72 6.85 7.8620 0.3500 165.00 

7.7321 0.4000 163.00 540.0 7.6 11.46 2.00 13.46 6.73 

22 o.sooo 161.00 533.4 9.4 11.09 2.00 13.09 6.54 7.55 

2.00 12.79 6.39 7.4023 0.6000 160.00 530.1 11.3 10.79 

13.2 2.00 12.63 6.31 7.3124 0.7000 161.00 533.4 10.63 

15.l 2.00 12.53 6.26 7.2625 0.8000 163.00 540.0 10.52 
12.42 6.20 7.2126 0.9000 165.00 546.6 17.0 10.42 2.00 
12.43 6.21 7.2127 1.0000 169.00 559.9 18.9 10.43 2.00 

28 1.1000 172.00 569.8 20.8 10.36 2.00 12.36 6.18 7.18 

29 I.2000 173.00 573.l 22.7 10.17 2.00 12.18 6.08 7.09 

..____________ MACTEC Engineering and Consulting, Inc. __________...,. 
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0 5 Diameter, in. 2.83 2.82 2.83 
Heioht, in. 5.15 5.68 5.34 

Strain rate, in./min. 0.05 0.05 0.05 
2.5 

Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 5.7 7.4 9.4 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 6.5 8.6 11.4 
Type of Test: 

a3 Failure, ksf 0.8 1.2 2.0
Unconsolidated Undrained 

Sample Type: remolded Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-A 

Remarks: 

ProJ. No.: 6738-05-4573 Date: 6;.10-05 

TRIAXIAL SHEAR TEST REPORT 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:45AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-10-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-90%-A 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remolded 
Specific Gravity==2.762 LL= PL= Pl= 
Test Method: COE unifonn strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soll+tare, gms. 178.470 1181.000 
Moisture content: Dry soll+tare, gms. 160.220 1025.700 
Moisture content: Tare, gms. 50.320 115.200 
Moisture,% 16.6 22.9 17.1 
Moist specimen weight, gms. 1166.8 
Diameter, In. 2.84 2.83 
Area, in.2 6.33 6.27 
Height, In. 5.78 5.15 
Net decrease In height, In. 0.03 
Wet Density, pcf 121.4 129.9 
Ory density, pcf 104.1 105.7 
Void ratio 0.6562 0.6313 
Saturation, % 69.9 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm.2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 kst) 
strain rate, inJmin. =0.05 
Fall. Stress= 5.68 ksfat reading no. 23 

------------ MACTEC Engineering and Consulting, Inc. ____________ 



Def. DeYlator Minor Prine. Major Prine. 
Dial Load Load Strain Streu Stress Streu 1;3 p Q 

No. In. Dlal Iba. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

0.0010 3.00 9.9 0.0 0.23 0.81 1.03 1.28 0.92 

2 0.0050 12.00 39.8 0.1 0.91 0.81 1.72 2.13 1.26 

3 0.0100 18.00 59.6 0.2 1.37 0.81 2.17 2.70 1.49 

4 0.0150 24.00 19.S 0.3 1.82 0.81 2.63 3.26 1.72 

5 0.0200 27.00 89.S 0.3 2.05 0.81 2.85 3.54 1.83 

6 0.0250 30.00 99.4 0.4 2.27 0.81 3.08 3.82 1.94 

7 0.0300 34.00 112.6 0.5 2.57 0.81 3.38 4.19 2.09 

8 0.0350 37.00 122.6 0.6 2.80 0.81 3.60 4.47 2.21 

9 0.0400 40.00 132.5 0.7 3.02 0.81 3.83 4.75 2.32 

3.25 0.81 4.05 5.02 2.4310 0.0450 43.00 142.5 0.8 

11 0.0500 46.00 152.4 0.9 3.47 0.81 4.28 5.30 2.54 

12 0.0750 58.00 192.2 1.3 4.35 0.81 5.16 6.40 2.98 
3.2413 0.1000 65.00 215.3 1.7 4.86 0.81 5.67 7.03 

14 0.1500 74.00 245.2 2.6 5.48 0.81 6.29 7.80 3.55 

15 0.1750 75.00 248.5 3.0 5.53 0.81 6.34 7.86 3.57 

16 0.2000 76.00 251.8 3.5 5.58 0.81 6.39 7.92 3.60 

17 0.2500 77.00 255.1 4.3 5.60 0.81 6.41 7.95 3.61 

5.62 0.81 6.43 7.97 3.6218 0.3000 78.00 258.4 5.2 

19 0.3500 79.00 261.7 6.1 5.64 0.81 6.45 8.00 3.63 
6.47 8.02 · 3.6420 0.4000 80.00 265.0 7.0 5.66 0.81 

21 0.5000 81.00 268.4 8.7 5.63 0.81 6.43 7.98 3.62 
3.6022 0.6000 82.00 271.7 10.4 5.59 0.81 6.39 7.93 

23 0.7000 85.00 281.6 12.2 5.68 0.81 6.49 8.04 3.65 

24 0.8000 86.00 284.9 13.9 5.63 0.81 6.44 7.98 3.62 

25 0.9000 88.00 291.5 15.6 5.65 0.81 6.45 8.00 3.63 

5.66 0.81 6.46 8.01 3.6326 1.0000 90.00 298.2 17.4 

27 1.1000 92.00 304.8 19.1 5.66 0.81 6.47 8.02 3.64 

28 1.2000 91.00 301.5 20.9 5.48 0.81 6.28 7.79 3.55 

..___________ MACTEC Engineering and Consulting, Inc. __________..,.. 



Spec men Parameter Initial 
Moisture content: Moist soll+tare, gms. 178.470 
Moisture content: Dry soll+tare, gms. 160.220 1090.600 

Moisture content: Tare, gms. 50.320 116.400 
Moisture,% 16.6 22.8 16.7 
Moist specimen weight, gms. 1151.7 

Diameter, In. 2.84 2.82 

Area, ln.1 6.33 6.25 

Height, In. 5.72 5.68 

Net decrease In height, In. 0.04 

Wet Density, pcf 121.1 130.0 

Dry density, pcf 103.8 105.9 

Vold ratio 0.6605 0.6284 

Saturetion, % 69.4 100.0 

Load ring constant• 3.313 lbs. per input unit 
Membrane modulus • 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 
Back pressure =0.00 psi (0.00 ksf) 

Strain rate, lnJmin. • 0.05 
Fall. Stress• 7.36 ksfat reading no. 17 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Streu 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 5.00 16.6 0.0 0.38 1.20 1.58 1.32 1.39 

2 0.0050 14.00 46.4 0.1 1.07 1.20 2.26 1.89 1.73 

3 0.0100 24.00 79.5 0.2 1.83 1.20 3.02 2.53 2.11 
4 0.0150 31.00 102.7 0.3 2.36 1.20 3.55 2.97 2.37 

5 0.0200 36.00 119.3 0.4 2.74 1.20 3.93 3.29 2.56 

6 0.0250 42.00 139.1 0.4 3.19 1.20 4.39 3.67 2.79 
7 0.0300 45.00 149.1 0.5 3.42 1.20 4.61 3.86 2.90 
8 0.0350 49.00 162.3 0.6 3.72 1.20 4.91 4.11 3.05 

9 0.0400 53.00 175.6 0.7 4.02 1.20 5.21 4.36 3.20 
10 0.0450 56.00 185.5 0.8 4.24 1.20 5.43 4.55 3.31 
11 0.0500 61.00 202.1 0.9 4.61 1.20 5.81 4.86 3.50 
12 0.0750 79.00 261.7 1.3 5.95 1.20 7.14 5.98 4.17 

13 0.1000 88.00 291.5 1.8 6.60 1.20 7.79 6.52 4.49 

14 0.1250 93.00 308.1 2.2 6.94 1.20 8.13 6.81 4.67 

15 0.1500 96.00 318.0 2.6 7.13 1.20 8.33 6.97 4.76 

16 0.1750 98.00 324.7 3.1 7.25 1.20 8.44 7.06 4.82 

17 0.2000 100.00 331.3 3.5 7.36 1.20 8.56 7.16 4.88 

18 0.2500 99.00 328.0 4.4 7.22 1.20 8.42 7.04 4.81 

19 0.3000 99.00 328.0 5.3 7.15 1.20 8.35 6.99 4.77 

20 0.3500 98.00 324.7 6.2 7.02 1.20 8.21 6.87 4.70 

21 0.4000 97.00 321.4 7.0 6.88 1.20 8.08 6.76 4.64 

22 0.5000 95.00 314.7 8.8 6.61 1.20 7.81 6.53 4.50 

23 0.6000 93.00 308.1 10.6 6.35 1.20 7.54 6.31 4.37 

24 0.7000 92.00 304.8 12.3 6.15 1.20 7.35 6.15 4.27 

· MACTEC Engineering and Consulting, Inc. 



Def. 
Dlal Load Load Strain 

Devlltor 
Stress 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No. In. Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 91.00 301.S 14.1 5.97 1.20 7.16 5.99 4.18 
26 0.9000 90.00 298.2 15.8 5.78 1.20 6.97 5.84 4.08 
27 1.0000 92.00 304.8 17.6 5.78 1.20 6.98 5.84 4.09 
28 1.2000 93.00 308.1 21.1 5.60 1.20 6.79 5.68 3.99 

Spee men 
Moisture content: Molet soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 160.220 1022.600 
Moisture content: Tare, gms. 50.320 115.200 
Moisture,% 16.6 23.0 17.2 
Moist specimen weight, gms. 1080.9 
Diameter, In. 2.84 2.83 
Area, In.• 6.33 6.28 
Height, In. 5.36 5.34 
Net decrease in height, In. 0.02 
Wet Density, pcf 121.3 129.7 
Dry density, pcf 104.0 105.4 
Void ratio 0.6579 0.6357 
Saturation, % 69.7 100.0 

Load ring constant • 3.313 lbs. per input umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, ln./min. =0.05 
Fail. Stress= 9.40 ksfat reading no. 19 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
1 0.0010 7.00 23.2 0.0 0.53 2.00 2.53 1.27 2.27 
2 0.0050 17.00 56.3 0.1 1.29 2.00 3.29 1.64 2.65 
3 0.0100 23.00 76.2 0.2 1.74 2.00 3.75 1.87 2.87 
4 0.0150 28.00 92.8 0.3 2.12 2.00 4.12 2.06 3.06 
5 0.0200 34.00 112.6 0.4 2.57 2.00 4.58 2.29 3.29 
6 0.0250 39.00 129.2 0.5 2.95 2.00 4.95 2.47 3.48 
7 0.0300 44.00 145.8 0.6 3.32 2.00 5.33 2.66 3.66 
8 0.0350 48.00 159.0 0.7 3.62 2.00 5.63 2.81 3.81 
9 0.0400 54.00 178.9 0.7 4.07 2.00 6.07 3.03 4.04 

10 0.0450 60.00 198.8 0.8 4.52 2.00 6.52 3.26 4.26 
11 0.0500 64.00 212.0 0.9 4.82 2.00 6.82 3.41 4.41 
12 0.0750 89.00 294.9 1.4 6.67 2.00 8.67 4.33 5.34 
13 0.1000 105.00 347.9 1.9 7.83 2.00 9.83 4.91 5.92 
14 0.1250 116.00 384.3 2.3 8.61 2.00 10.61 5.30 6.31 
15 0.1500 122.00 404.2 2.8 9.01 2.00 11.01 5.50 6.51 
16 0.1750 125.00 414.1 3.3 9.19 2.00 11.19 5.59 6.60 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain ...... strut Stress 1:3 p Q 

No. Dial lbs. % bf ksf ksf Ratio ksf ksf 

17 0.2000 127.00 420.8 3.7 9.29 '"· 2.00 11.29 5.64 6.65 

18 0.2500 129.00 427.4 4.7 9.34 2.00 11.35 5.67 6.67 

19 0.3000 131.00 434.0 5.6 9.40 2.00 11.40 5.69 6.70 

20 0.3500 131.00 434.0 6.6 9.30 2.00 11.30 5.65 6.65 

21 0.4000 132.00 437.3 7.5 9.28 2.00 11.28 5.64 6.64 

22 0.5000 133.00 440.6 9.4 9.16 2.00 11.16 5.58 6.58 

23 0.6000 134.00 443.9 11.2 9.04 2.00 11.04 5.52 6.52 

24 0.7000 135.00 447.3 13.1 8.91 2.00 10.91 5.45 6.46 

25 0.8000 137.00 453.9 15.0 8.85 2.00 10.85 5.42 6.43 

26 0.9000 138.00 457.2 16.9 8.72 2.00 10.72 5.36 6.36 

27 1.0000 139.00 460.5 18.7 8.58 2.00 10.58 5.29 6.29 

28 1.1000 138.00 457.2 20.6 8.32 2.00 10.33 5.16 6.16 

29 1.2000 137.00 453.9 22.5 8.07 2.00 10.07 5.03 6.04 

.,____________ MACTEC Engineering and Consulting, Inc. ____________. 
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Nodarse & Associates, Inc. 
Geotcchnic:il, Environmental Consulting & Materials Engineering 

2448 Metrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.616.0870, Facsimile 561.616,0871 

Black & Veatch Corporation 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Attn: Mr. Ray A. Moore, P.E. 

Report Date: 
Project No: 

Sheet: 
Report No.: 

11/16/06 
05-06-0070-101 

IN-PLACE DENSITY TEST REPORT 
EAA Reservoir A-1 WO II 16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/16/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 

Test 
No, 

Test 
Location ' 

(ft.) Depth/ 
' Elevation 

Soil 
' ID 

Wet Density 
I Mcilsture 

(%) ..·. 
Dry 

Density 
Compaction 

(%) 

.· 
Notes (Below) 

I Sand Cone, S.E. Corner, Lift #4 EL+l2.00'/-12" 17 126,3 8.3 116,6 98 

2 Sand Cone, S.E. Corner, Lift #4 EL+l2.00"/-12" 17 135,7 14.1 118,9 100+ 

3 Sand Cone, S,E, Corner, Lift #4 EL+l2.00"/-12" 17 132.9 14.3 116,3 98 

4 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 131.8 13.1 116,5 100+ 

5 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 137.1 13,5 120.8 100+ 

6 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 134,7 13,9 118,3 100+ 

7 Sand Cone, S,E, Corner, Lift #2 EL+6.00'/-12" 13 137,3 14.3 120.1 100+ 

8 Sand Cone, S.E. Corner, Lift #2 EL+6.00'/-12" 13 137,6 12,7 122.1 100+ 

9 Sand Cone, S.E. Corner, Lift #2 EL-1-6,00'/-12" 13 134,9 12.4 120.0 100+ 

10 Sand Cone, S.E. Corner, Lift #1 EL-1-3,00'/-12" 11 132.9 11.1 119.6 100+ 

11 Sand Cone, S.E. Corner, Lift #1 EL+3.00'/-12" 11 133,5 14,6 116.5 100+ 

12 Sand Cone, S.E. Corner, Lift # l EL+3.00'/-12" 11 135.4 13.1 119.7 100+ 

MoistureMDensity Relationship Data· 

Soil ID 
Maximum 

Density 
Opti_mum 

' 

Moisture 
Test Method 

' 

Description 
' 

', ' 

LBR 
'' 

ti 115.9 14.5 ASTM D-698 Tan Coarse Sand with Limcrock and Shell NIA 

13 115.8 14.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

15 115.2 15.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

17 I 18.8 14,J ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pcf). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

Density: ASTM D2922 Nuclear Gauge 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 
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Nodarse & Associates, Inc. 
Geotcchnical, Environmental Consulting & Matcrinls Engineering 

2448 Mctrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.6 I 6.0870, Facsimile 561.616.0871 

Black & Veatch Corporation Report Date: 
160 I Belvedere Road, Suite 3015 Project No: 
West Palm Beach, Florida 33406 Sheet: 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) TestDatc: 
EAA Reservoir A-1 WO # 16 Technician: 

Palm Beach County, Florida 

11/17/06 
05-06-0070-10 I 
I 

11/17/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

Test 
No. 

Test 
Location . .· 

(ft.) Depth/ 
••· __ Elevation 

Soil 
ID 

Wet 
Density 

Moisture 
(%) 

Dry 
. Density 

1 
• Cbmpaciion 

(%)." . 
Notes (Selow) 
. . 

I S.E. Corner, Lift #4 EL+12.00"/-12" 17 123.8 11.4 111.1 94 • 
2 

3 

S.E. Corner, Lift #4 EL+12.00'/-12" 17 124.0 11.6 111.l 94 * 

S.E. Corner, Lift #4 EL+12.00'/-12" 17 118.0 10.9 106.4 90 • 
4 S.E. Corner, Lift #3 EL+9.00'/-12" 15 111.9 I 1.0 100.8 88 • 
5 S.E. Corner, Lift #3 EL+9.00'/-12" 15 110.9 11.8 99.2 86 • 
6 S.E. Corner, Lift #3 EL+9.00'/-12" 15 115.4 11.6 103.4 90 • 
7 S.E. Corner, Lift #2 EL+6.00'/-12" 13 124.3 10.6 112.4 97 

MoistureMDensity Relationship Data: 

Soil JD 
Maximum 

Deosity 
Optimum 
Moisture 

TestMcfhO(I 
. ·. . 

-Dcscdptioi:t 
. .· . . 

LBR 

13 115.8 14.6 ASTM D-698 Tan Coarse Sand with Limcrock and Shell NIA 

15 115.2 15.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

17 118.8 14.3 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 
3) Density in pounds per cubic foot (pc!). 
4) Depth oftest referenced from elevation 

5) Test Methods: 
ASTM D1556 

6) Density/Moisture Standards: 
7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Gcotcchnical, Environmental Consulting & Matel'ials Engineering 

2448 Metroccntre Blvd., West Palm Beach, fL 33407 

Telephone 561.616.0870, Facsimile 561.616.087 I 

Black & Veatch Corporation 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Report Date: 
Project No: 

Sheet: 

11/18/06 
05-06-0070-101 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) 
EAA Reservoir A-1 WO # 16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/18/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

. Test 
No. 

. 
Test 

. . Location 
(ft.) Depth/ 

. Elevation _ 
.Soll 

ID. 
Wet 

D&nslty 
Mols'ture 

(%) 
. Dry 

Density 
Corrij)actlon 

(%) 

. 
NOtes: (BeloW) --

1 S.E. Corner, Lift #2 EL+12.00'/-12" 13 121.3 9.9 110.4 95 

2 S.E. Corner, Lift #2 EL+ 12.00'/-12" 13 119.8 9.7 109.2 94 * 
3 S.E. Corner, Lift #I 

S.E. Corner, Lift #I 

EL+12.00'/-12" 11 123.8 10.4 112.1 97 

4 EL+9.00'/-12" 11 122.9 11.6 110.1 95 

5 S.E. Corner, Lift #1 EL+9.00'/-12" 11 117.1 14.2 102.5 88 * 
6 N.W. Corner, Lift #4 EL+9.00'/-12" 18 121.3 10.0 110.3 94 * 
7 N.W. Corner, Lift #4 EL+6.00'/-12" 18 124.7 10.9 112.4 96 

8 N.W. Corner, Lift #4 EL+6.00'/-12" 18 119.3 10.0 108.5 93 * 

M 't01s ure-Dcnsttv e ahons upRI . 1· Dala: 

Soil ID 
Maximll.m 

Density 
Optimum 
Moisture 

Test Method 
.. . 

. 

. 

. 

,' . 
Ueserip,tion 

.. 

, , , , .· 

LBR 
. 

II I 15.9 14.5 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

13 115.8 14.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

18 117.2 14.4 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement 
2) **Retest result meets minimum compaction requirement 

3) Density in pounds per cubic foot (pct). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

ASTM D1556 

6) Density/Moisture Standards: 
7) Adjusments: N/A 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Gcotcchnical, Environmental Consulting & Materials Engincc1·i11g 

2448 Metrocentre Blvd,, West Palm Beach, FL 33407 

Telephone 561.616.0870, Facsimile 561.616.0871 

Black & Veatch Corporation Report Date: 

1601 Belvedere Road, Suite 3015 Project No: 

West Palm Beach, Florida 33406 Sheet: 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) Test Date: 

EAA Reservoir A-1 WO #16 Technician: 

Palm Beach County, Florida 

11/20/06 
05-06-0070-10 I 
I 

11/20/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

lest (ft,) Depth/ . .Soll Wet.· Moisture- - - Dry CompactionTest Notos (Below)
Location Elevation ID Density (%) . • .Density (%),No. . 

1 N.W. Corner, Lift #3 EL+9.00'/-12" 16 113.5 11.8 101.5 88 * 
2 N.W. Corner, Lift #3 EL+9.00'/-12" 16 112.4 12.1 100.3 87 * 
3 N.W. Corner, Lift #3 EL+9.00'/-12" 16 112.6 10.6 101.8 88 * 
4 N.W. Corner, Lift #2 EL+6.00'/-12" 14 126.0 10.0 114.5 100 

5 N. W. Corner, Lift #2 EL+6.00'/-12" 14 125.1 10.2 113.5 99 

6 N.W. Corner, Lift #2 EL+6.00'/-12" 14 117.4 10.8 106.0 92 * 
7 N.W. Corner, Lift# I EL+3.00'/-12" 12 103.7 13.6 91.3 79 * 
8 N.W. Corner, Lift #I EL+3.00'/-12" 12 116.0 10.4 105.1 91 * 
9 N.W. Corner, Lift #I EL+3.00'/-12" 12 132.9 I 1.0 119.7 100+ 

', 

I .M'01sturc-Dcns1ty Re atwns1 • up Data: 

Soil ID 
. 

Maximum 
Density , 

OJ>timum 
Moisture 

,. 

Test Method 
. ... 

Dcscrlptio_u 
. . 

. 

LBR 

12 115.2 14.5 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

14 114.6 14.5 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

16 115.7 15.8 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pcf). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

ASTMDl556 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Geotcchnical, Environmental Consulting & Materials Engineering 

2448 Metrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.6 I 6.0870, Facsimile 561.616.087 I 

Black & V catch CoI'poration 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Attn: Mr. Ray A. Moore, P.E. 

Report Date: 
Project No: 

Sheet: 
Report No,: 

11/21/06 
05-06-0070-10 I 

IN-PLACE DENSITY TEST REPORT 
EAA Reservoir A-1 WO #16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/21/06 
J. Olson 

Gcncrnl Test Location: Test Cell #2 Required Compaction(%): 

TestTest 
No. _LocaUon. . 

1 Sand Cone, N.W. Corner, Lift #4 

2 Sand Cone, N.W. Corner, Lift #4 

3 Sand Cone, N.W. Corner, Lift #4 

4 Sand Cone, N.W. Corner, Lift #3 

5 Sand Cone, N.W. Corner, Lift #3 

6 Sand Cone, N.W. Corner, Lift #3 

7 Sand Cone, N.W. Corner, Lift #2 

8 Sand Cone, N.W. Corner, Lift #2 

9 Sand Cone, N.W. Corner, Lift #2 

10 Sand Cone, N.W. Corner, Lift #1 

11 Sand Cone, N.W. Corner, Lift #1 

12 Sand Cone, N.W. Corner, Lift #1 

(ft.) Depth/ 
Elevatlrin 

EL+l2.00"/-12" 

EL+l2.00'/-12" 

EL+l2.00'/-12" 

EL+9.00'/-l 2" 

EL+9.00'/-12" 

EL+9.00'/-12" 

EL+6.00'/-12" 

EL+6.00'/-12" 

EL+6.00'/-12" 

EL+3.00'/-12" 

EL+3.00'/-12" 

EL+3.00'/-12" 

Soil ·· Moisture Pry .Compaction ·. 

, Wet Density Notes (Below) 
' 

ID ' '(%)_ ' Density (%) ,·-" ' 

18 129.2 11.4 116.0 99 

18 133.1 11.2 119.7 100+ 

18 132.9 11.6 119.1 100+ 

16 134.8 10.7 121.8 100+ 

16 135.4 10.6 122.4 100+ 

16 131.0 11.3 117.7 100+ 

14 131.2 12.3 116.8 100+ 

14 133.3 12.1 118.9 100+ 

14 136.4 14.1 119.5 100+ 

12 131.3 12.7 116.5 100+ 

12 132.0 12.3 117.5 100+ 

12 127.0 15.7 109.8 95 

M 't D 't RI f I'01s ure- CllSHV ea 1011s up Data: 
.. .

Op_timumMaximum 
Test Method · LBRSoil JD Descdption 

.Density Moisture ,' 

NIATan Coarse Sand with Limerock and Shell12 115.2 14.5 ASTM D-698 

Tan Coarse Sand with Limerock and Shell NIA14.5 ASTMD-69814 114.6 

NIAASTM D-698 Tan Coarse Sand with Limerock and Shell 16 115.7 15.8 

Tan Coarse Sand with Limerock and Shell NIA117.2 14.4 ASTMD-69818 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pct). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

Density: ASTM D2922 Nuclear Gauge 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 

95 



TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 14 Lab 2308 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT SOIL+ CYLINDER lbt.l 23.10 23.60 24.27 24.28 
WTCYLJNO!;;R lbs 14.59 14.59 14.59 14.59 
INT Wl::l SOIL lbr. U.61 9.01 9.68 S.69 
VVF..I DF.NS!TY pd 113.47 120:!3 129.07 129.?.0 
DRYDENSiTY pcf 103.4 107.5 113.Ei 111.7 

TARE NUMBER 7A 3A 3M 4A 
WF..T SOil. + C/\N gm 696.50 696.30 693.80 697.10 
ORY SOIL+ GAN gm 644.50 634.40 623.80 617.00 
WATER WEiGHT gm 52.00 61.90 70.00 60.10 

T/1,RE WT (JHJ 108.80 109,60 110.30 107.10 
WF..!GHT ORY SOIL gm ~i3(t70 514.80 513.50 509,90 

MO!STU!~E % 97 ·1·1.8 13,6 '15.7 

116.0 

115.0 

114.0 

113.0 

ti 112.0 
0. 
;:- 111.0 

ffi 110.0

i 109.0 

!: 108.0z 
::, 107.0 
i;: 106.0C 

105.0 

104.0 

103.0 

102,0 

9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 

MOISTURE CONTENT(%) 

TEST RESULTS AASHTO Spec Report 
OPT MOISTURE: 14.6 15 

MAX DENSITY: 114.6 115 



----------------------------------------

TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 14 Lab 2308 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 2B 

116.0 

115.0 

114.0 

113.0 

112.0 

c 111.0 
u 
~ 
~ 110.0 
(!)

i 109.0 

t:: 
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108.0=> 
~ 
a 107.0 

106.0 

105.0 

104.0 

103.0 

102.0 

9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 

MOISTURE CONTENT (%) 

OPT MOISTURE: 14.5 MAX DENSITY: 114.6 



No . . Sample Location Classification -200 

3 Test Cell 2 S.E. Lift 2B SM 22.5 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 13 Lab 2307 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W!Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2A 
SOIL DESCRIPTION: Tan Coarse Sand W!Limerock & Shell 

WT SOil + CYLINDER 
WT CY'LINDf.R. 
INTWE'f SOIL 

WF..T DF.NSiTY 
DRY DENSiTY 

TARE NUMBER 
WF..T SOil. + CAN 

ORY SOIL .{. CAN 
WATER WEIGHT 

TARE WT 

l/1/f:IGHT DRY SOIL 

MO!STURE 

lbs 
tbs 
lb~ 

pcf 
pcf 

gm 
gm 

gm 

grn 
gm 

% 

23.17 
14.59 
U.68 

114.40 

104.3 
3G 

697.50 
645.40 
52.10 

109.10 
536.30 

9.( 

23.68 
14.59 
S.09 

121 .?.O 
108:.5 
15A 

696.70 
634.90 
61.80 

108.70 
526.20 

Vi."/ 

24.34 
14.59 
9."15 

130.00 

114.5 
11A 

695.50 

625.40 
70.10 

108.90 
51$.50 

13.6 

24.38 
14.59 
9.'19 

130.53 
112.6 

17A 
694.30 
614.00 
80.30 

109,00 

505.0Q 
!5.9 

117.0 

116.0 

115.0 

114.0 
C'S 113.0 

~ 112.0 

£1 111.0 
~ ,-. 110.0 

z 109.0:, 

~ 108.0 
� 

107.0 

106.0 

105.0 

104.0 

9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 

MOISTURE CONTENT (%) 

TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 1~6 15 

MAX DENSITY: 116.8 116 



TESTED FOR: Nodarse and Associates PROJECT: EA A ReseNoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 13 Lab 2307 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2A 
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MOISTURE CONTENT (%) 

OPT MOISTURE: 14,6 MAX DENSITY: 115,8 



No. Sample Location Classification -200 w% LL PL Pl I Figure No.19 
Test Cell 2 S.E. Lift 2A SM 24.5 5 - - -

#2307 l.tLDARSE
s A s s 0 C J: A T E s, INC. 

e 
~ 

Q 
w 
~ 
>m 
w " z 
~ 
e 
z 
w 
u 
w " • 

4 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

,t ,,Ji, ., ., .,,.,< .§· ":,f, t--"" ~ ,r;,~ ,I' $# <f:>~t--~~ t-->,.~~~ ,;-~< " ,,,$· .' "' -

" 

" 
~ 

" 'I',-. e 
~ 

~ 
~ " " >' m 

~ w "mso " <'I 0 
u EJe 
z 
w 
u" " w " •" 

,0 "' 
" 

" 

' 1000 ,., 0.0, 0.001'" " ' GRAIN SIZE in millimeters ~=- -===vet -F,noGr.,.""I -Coa=S.-Medi<1mSand -Fin,,Son<! -SiltorClay 

Project name: EAA Reservoir Grain-size Distribution Analysis 

Date: I 12/18/2006 N&A Project No. I 05-06-0070-101 



TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 11 Lab 2305 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 18, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift-1A 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT SO!l + CYLINDER 
WTGYUNOl:R. 
\NT Wf:1 SOll. 

Wf..T DENS!TY 

DRY DENSITY 

TARE NUMBER 

WET SO!!. + CAN 
DRY SOIL + CAN 

WATER WE!GHT 

TARE \NT 
WF..IGHT DRY SOil. 

MOiSTUR~ 

lbs 
lbs 
lbr: 

pd' 
pcf 

gm 

gm 

gm 

gm 
gm 

% 

23.47 
14.59 
U.88 

118.40 

1013.0 
12A 

694.20 
642.50 
5·1.70 

107.20 
535.30 

9.7 

23.94 
14.59 
9.3~j 

124.67 
111.5 

3C 
695.60 
633.80 

61.60 

109.80 
5i4.00 

·1·1.8 

24.45 
14.59 
9)36 

131.47 

115.5 

SA 
694.10 
623.10 
71.00 

109.10 
51,t00 

1:.1.8 

24.48 
14.59 
9.89 

131.87 

113.8 

2A 
695.70 
615.40 
80.30 

110.20 
505.?.0 

"!5.9 
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MOISTURE CONTENT(%) 

OPT MOISTURE: 

MAX DENSITY: 

TEST RESULTS 

14.5 

116.9 

AASHTO Spec Report 

15 

116 



TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 
West Palm Beach, Florida PROJECT: NO 05-06-0070-101 

MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE # Proctor# 11 Lab 2305 

DATE TESTED: December 18, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift -1A 
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MOISTURE CONTENT(%) 

OPT MOISTURE: 14.5 MAX DENSITY: 115.9 



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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2 Test Cell 1 Lift S.E.#1A SM 22.6 7 - - -

#2305 l.tlc,DARSE
& R s s 0 C :,: R T E s, :,: N C _ 



TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 12 Lab 2306 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 

DATE TESTED: December 18, 2006 

SAMPLE LOCATION; Test Cell 2 S.E. Corner Lift - 1 B 
SOIL DESCRIPTION; Tan Coarse Sand W/Limerock & Shell 

WT SO:l + CYLINDER lb~ 23.43 23.90 24.42 24.46 
WTCYLINOER. lt~:1 14.59 14.59 14.59 14.59 
WTWr.TSOll. lbs $.84 9.31 9.83 9.8i' 

WF..T DF.NS!TY pc;f 117.87 124.13 "131,07 131.50 
DRY DENSiTY pd 107.6 111.1 115.0 113.6 

TARE NUMBER 113 9A 3B 3F 
WF..T $0!1. + Cfo.N gm 751.60 698.40 696,60 695.00 
DRY BOIL+ CAN gm 699,50 636.40 624.70 615.00 
\NATER WEiGHT gm 52.10 62.00 71.90 60.00 

T/1,REWT gm 152.10 109,00 110.00 109.20 
WEIGHT DRY f:101!. gm ~i47.40 5?.7.40 514.70 505.80 

MO!STURE %, 9.5 1·1.8 14.0 ·15.U 

.............................................................. , ....116.0 
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114.0 

u 
E: 113.0 

!i: 
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9,0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 

MOISTURE CONTENT(%) 

TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 1~5 15 

MAX DENSITY: 115,2 115 



TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE # Proctor# 12 Lab 2306 

DATE TESTED: December 18, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 1B 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 18 Lab 2312 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerocl< & Sheff 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 4B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerocl< & Sheff 

wr SOiL + CYLINDER lbs 23.22 23.89 24.52 24.56 
WT CYLINDt=iR lbs 14.59 14,59 14.59 14.59 
WT WEI SOIL. lbr: H.63 9.30 9.93 9.97 

WET DF.NS!TY pd 115.07 124.00 n2.40 132.93 

DRY DEMSiTY pcf 104.7 111.0 11B.5 115.0 

TARE NUMBER 3A 3M 7A 4A 
WF..T SOil. ·!· Cfa.N gm 694.00 695.70 696.10 698.20 

DRY SOIL,;- CAN gm 641.20 634.30 625.70 618.60 
WP..TER WE!GHT gm 52.80 61.40 70.40 79.60 

TARE WT grn 109.60 110.30 108.80 107.10 
Wf:IGHT DRY $OIL gin 531.60 524.00 516.90 ~511.50 

l'vlOiSTURE 'H, 9.9 ·1·1.7 1".:1.6 '15.6 
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TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 1~4 14 

MAX DENSITY: 117.2 117 



TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 18 Lab 2312 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: 
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No. Sample Location Classification -200 wo/o LL 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE II Proctor# 16 Lab 231 a PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT $O!l + CYLINDER lbs 23.63 24.29 24.64 24.55 
wr CYLINOf;H lbs 14.59 14.59 14.59 14.59 
WIWE'f SOIL 1hr, 9.04 9.'10 10.05 9.96 

WET DF.NS!TY pd 1::!0.53 1W.33 1:14.00 132.80 

DRY DENS!TY pcf 107.8 113.5 115.7 112.7 

TARE NUMBER 2A SA 3C 12A 
WF..T SO!I. + CAN grn 695.70 698,00 696,80 694.50 
DRY SOIL + CAN gm 633,70 626.10 616.60 605,53 

WATER WE!GHT gm 62.00 71.90 80.20 88.97 
TARE WT grn 110.20 109.10 109.80 107.20 

WP..IGHI ORY SOIL gm 5?.3.50 517.00 50$.80 498.33 
MOi.STURE %i ·1 ·1.u '139 15.U l'l.9 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 16 Lab 2310 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3B 
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Grain-size Distribution Analysis 
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TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 17 Lab2311 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shelf 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 4A 
SOIL DESCRIPTION: Tan Coarse Sand W!Limerock & Shell 

\,VT SO!l + CYUNDER lbs 23.12 23.87 24.47 24.50 
WT CY'LINOER. It,:: 14.59 14.59 14.59 14.59 
INT WET SOIL lbs /J.63 9.28 9.B8 9,9'! 

WF..T DflJSiTY pcf 113.73 17.3,73 131.73 13?..-!3 
DRY DENS!TY pcf 104.1 110.-6 116.5 ': 14:l 

TARE NUMBE.R 11A 3G 17A 15A 
WF..T SOH. + CAN gm 694.70 697.50 697.80 695.00 
DRY SOIL+ CAN gm 645.20 636.00 629.80 615.00 
WP..TER WEiGHT gm 49.50 61.50 68.00 60.00 

TARE WT gm 108.90 109.10 109.00 108.70 
WF..IGHT DRY SOI!. gm ~i.36,30 5:?.6.90 52.0.30 506.30 

MO!STURE % 92 'l'l.i' 13.·1 •i5.U 

MOISTURE CONTENT (%) 

TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 14.3 14 

MAX DENSITY: 118.8 119 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 17 Lab 2311 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 4A 
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OPT MOISTURE: 14.3 MAX DENSITY: 118.8 
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Grain-size Distribution Analysis 
Project name: EAA Reservoir 

Date: 12/18/2006 N&A Project No. I 05-06-0070-101 

No. Sample Location Classification -200 w% LL PL Pl Figure No.le 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 15 Lab 2309 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limeroci< & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3A 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerocl< & Shell 

WT SOil + CYLINDER lbs 23.66 24.33 24.60 24.52 
WT CY'LINDEf-~ lbs 14.59 14.59 14.59 14.59 
WTWE'f SOIL lbr: 8.t)'i' 9.74 10.01 9.93 

Wf..T DF..NSiTY pct 1?.0.93 1W.87 133.47 132.40 

DRY DENS!n~ pd 108.2 113:.9 115.2 112.4 
TARE NUMBER 3A 3M 7A 4A 

WF..T SO!!. + CAN gm 696.80 693.60 695.60 694.60 
ORY SOIL + CAN gm 635.00 621.80 615.50 605.80 
WATER WE.:!GHT gm 61.ao 71.60 80.10 86.80 

TARE WT gm 109.60 110.30 108.80 107.10 

WF..IGHT ORY SOI!. gtn ti?.5.40 511.50 506.70 •198.i'O 
MOiSTUl~l:: % ·1·1.8 '14.0 15.U ·17.H 
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TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 15.6 16 

MAX DENSITY: 115.2 115 



TESTED FOR: Nodarse and Associates PROJECT: EA A ReseNoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 15 Lab 2309 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 s.E. Corner Lift- 3A 
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No. Sample Location Classification 
7 Test Cell 3 Lift #3A SM 

U.S. STANDARD SlEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 1 
Elev. or Depth: 22.5-24.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0462 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 266.30 
Tare = 0.00 
Dry sample weight = 266.30 
Tare for cumulative weight retained= .00

 Sieve Cumul. Wt. Percent
 retained finer 

1/2 inch
3/8 inch
# 4 

0.00 
2.75 
8.60 

100.0
99.0
96.8

 # 10 14.00 94.7 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 94.7 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:

Moist weight & tare = 38.50
 Dry weight & tare = 38.50
 Tare = 28.30
 Hygroscopic moisture= 0.0 % 

Calculated biased weight= 63.36 
Table of composite correction values:

Temp, deg C:  21.7 22.2 22.8 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.3 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.69 
Specific gravity correction factor= 0.991 
Hydrometer type: 152H

 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 23.3 8.0 1.8 0.0130 8.0 15.0 0.0354 2.8
 5.00 23.3 7.0 0.8 0.0130 7.0 15.1 0.0225 1.3

 15.00 23.3 7.0 0.8 0.0130 7.0 15.1 0.0130 1.3
 30.00 23.3 6.0 -0.2 0.0130 6.0 15.3 0.0093 0.0
 60.00 23.3 6.0 -0.2 0.0130 6.0 15.3 0.0065 0.0

 250.00 23.9 5.0 -1.1 0.0129 5.0 15.5 0.0032 0.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 1440.00 23.3 5.0 -1.2 0.0130 5.0 15.5 0.0013 0.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 3.2 (% coarse = % fine = 3.2)
% SAND = 82.8 (% coarse = 2.1 % medium = 32.1 % fine = 48.6)
% FINES = 14.0 

D85= 1.02  D60= 0.39  D50= 0.28 
D30= 0.14  D15= 0.08  D10= 0.06 
Cc= 0.846  Cu= 6.3362

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 3.2 2.1 32.1 48.6 14.0 0.0 

0.856.34 
0.06130.07860.142 
0.2790.3881.02 

100.0 
99.0 
96.8 
94.7 

1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 1 Source of Sample: Date: 
Location: CP06-EAARS-CB-0462 Elev./Depth: 22.5-24.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 2 
Elev. or Depth: 24.0-25.5' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0462 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 301.85 
Tare = 0.00 
Dry sample weight = 301.85 
Tare for cumulative weight retained= .00

 Sieve Cumul. Wt. Percent
 retained finer 

3/4 inch
1/2 inch
3/8 inch
# 4 

0.00 
5.20 
9.24 

14.90 

100.0
98.3
96.9
95.1

 # 10 18.94 93.7 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 93.7 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:

Moist weight & tare = 38.20
 Dry weight & tare = 38.16
 Tare = 28.30
 Hygroscopic moisture= 0.4 % 

Calculated biased weight= 63.78 
Table of composite correction values:

Temp, deg C:  21.7 22.2 23.9 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.72 
Specific gravity correction factor= 0.985 
Hydrometer type: 152H

 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 23.3 36.0 29.8 0.0128 36.0 10.4 0.0293 46.0
 5.00 23.3 33.0 26.8 0.0128 33.0 10.9 0.0189 41.4

 15.00 23.9 31.5 25.4 0.0127 31.5 11.1 0.0110 39.2
 30.00 23.9 30.0 23.9 0.0127 30.0 11.4 0.0078 36.9
 60.00 23.9 27.5 21.4 0.0127 27.5 11.8 0.0056 33.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 250.00 24.4 24.0 18.0 0.0127 24.0 12.4 0.0028 27.6
 1440.00 23.9 21.0 14.9 0.0127 21.0 12.9 0.0012 23.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 4.9 (% coarse = % fine = 4.9)
% SAND = 36.4 (% coarse = 1.4 % medium = 12.0 % fine = 23.0)
% SILT = 27.0 % CLAY = 31.7 

D85= 0.58  D60= 0.08  D50= 0.04 
D30= 0.00

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 4.9 1.4 12.0 23.0 27.0 31.7 

0.0041 
0.03980.08240.580 

100.0 
98.3 
96.9 
95.1 
93.7 

3/4 in.
1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 2 Source of Sample: Date: 
Location: CP06-EAARS-CB-0462 Elev./Depth: 24.0-25.5' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 3 
Elev. or Depth: 16.5-18.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0463 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 274.70 
Tare = 0.00 
Dry sample weight = 274.70 
Tare for cumulative weight retained= .00

 Sieve Cumul. Wt. Percent
 retained finer 

1/2 inch
3/8 inch
# 4 

0.00 
4.35 

30.50 

100.0
98.4
88.9

 # 10 84.12 69.4 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 69.4 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:

Moist weight & tare = 38.10
 Dry weight & tare = 37.93
 Tare = 28.30
 Hygroscopic moisture= 1.8 % 

Calculated biased weight= 84.96 
Table of composite correction values:

Temp, deg C:  21.7 22.2 23.9 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 3.06 
Specific gravity correction factor= 0.925 
Hydrometer type: 152H

 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 24.4 37.0 31.0 0.0116 37.0 10.2 0.0262 33.6
 5.00 24.4 34.0 28.0 0.0116 34.0 10.7 0.0170 30.4

 15.00 24.4 31.0 25.0 0.0116 31.0 11.2 0.0100 27.1
 30.00 24.4 28.0 22.0 0.0116 28.0 11.7 0.0072 23.8
 60.00 24.4 26.0 20.0 0.0116 26.0 12.0 0.0052 21.7

 250.00 24.4 24.0 18.0 0.0116 24.0 12.4 0.0026 19.5

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 1440.00 23.9 22.0 15.9 0.0116 22.0 12.7 0.0011 17.3 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 11.1 (% coarse = % fine = 11.1)
% SAND = 49.7 (% coarse = 19.5 % medium = 21.6 % fine = 8.6)
% SILT = 17.6 % CLAY = 21.6 

D85= 3.94  D60= 1.21  D50= 0.55 
D30= 0.02

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 11.1 19.5 21.6 8.6 17.6 21.6 

0.0158 
0.5451.213.94 

100.0 
98.4 
88.9 
69.4 

1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 3 Source of Sample: Date: 
Location: CP06-EAARS-CB-0463 Elev./Depth: 16.5-18.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 4 
Elev. or Depth: 13.5-15.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0463 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 197.50 
Tare = 0.00 
Dry sample weight = 197.50 
Tare for cumulative weight retained= .00

 Sieve Cumul. Wt. Percent
 retained finer 

3/4 inch
1/2 inch
3/8 inch
# 4 

0.00 
9.12 

11.35 
24.70 

100.0
95.4
94.3
87.5

 # 10 55.12 72.1 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 72.1 
Weight of hydrometer sample: 38.0 
Hygroscopic moisture correction:

Moist weight & tare = 39.00
 Dry weight & tare = 38.87
 Tare = 28.30
 Hygroscopic moisture= 1.2 % 

Calculated biased weight= 52.06 
Table of composite correction values:

Temp, deg C:  21.7 22.2 23.9 23.3 25.6
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -5.8 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.14 
Specific gravity correction factor= 1.169 
Hydrometer type: 152H

 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0427 0.0
 5.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0270 0.0

 15.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0156 0.0
 30.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0110 0.0
 60.00 25.6 4.0 -1.8 0.0153 4.0 15.6 0.0078 0.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 250.00 25.6 4.0 -1.8 0.0153 4.0 15.6 0.0038 0.0
 1440.00 25.6 3.0 -2.8 0.0153 3.0 15.8 0.0016 0.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 12.5 (% coarse = % fine = 12.5)
% SAND = 83.9 (% coarse = 15.4 % medium = 36.4 % fine = 32.1)
% FINES = 3.6 

D85= 4.02  D60= 1.16  D50= 0.77 
D30= 0.33  D15= 0.16  D10= 0.12 
Cc= 0.7831  Cu= 9.5563

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 12.5 15.4 36.4 32.1 3.6 0.0 

0.789.56 
0.1220.1630.333 
0.7681.164.02 

100.0 
95.4 
94.3 
87.5 
72.1 

3/4 in.
1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 4 Source of Sample: Date: 
Location: CP06-EAARS-CB-0463 Elev./Depth: 13.5-15.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 
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220 100 200 500 1000 2000 
Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. Load Cv Ca(psi) (ft.2/day) (psf) (ft.2/day) (psi) (ft.2/day) 
1 125 0.18 0.008 
2 250 0.02 
3 500 0.03 • 
4 1500 0.00 0.258 
5 4000 0.07 .0.010 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc Cr Swell Press. Heave 
Sat. Moist. (pcf) Gr. (psf) (psf) (psi) % 

ea 

2.69 1563 3.56 0.644 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 
Project: EAA Compacted to 96% 

Source: Test Cell 2 - SE Corner Sample No.: 1 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psf 
2000 

No. 

1 
2 
3 
4 
5 
6 

Load 
(psf) 

125 
250 
500 
1000 
2000 
4000 

Cv 
(ft.2/day) 

0.05 
0,14 
0,21 
0,04 
0.02 
0.01 

Coefficients of Consolidation and Seconda"' Consolidation 

0.001 
0.001 
0.007 
0,000 
0,000 
0,000 

Load Cv LoadNo 2 Ca No 
· (psf) (ft. /day) · (psf) 

Cv 
(ft.2/day) 

1----'-Nc:ac;tu"-r-"al'---+- Dry Dens, 
Sat. Moist. (pcf) 

LL Pl Sp, 
Gr. 

Overburden 
(psf) 

Pc 
(psf) 

Swell Press. 
(psf) 

Heave 
% 

Project No. 

Project: EAA 

2.69 

MATERIAL DESCRIPTION 

Client: Black and Veatch 

Source: Test Cell 2 - SE Corner Sample No.: 2 

Nodarse & Associates, Inc. 

Winter Park, FL 

745 0,64 0.443 

uses AASHTO 

Remarks: 

Compacted to 96% 

Plate 



CONSOLIDATION TEST REPORT 
-0.12~----------------------~-----------.----~ 

. I ' i ;
-0.241----'--'--'--------'---.--------'------+-----i-..;,---'---'------'----'---I 

! l : : 

I I ! • i ! : I 
-0.361--•..;.--~--'-:--':-""•:--'-11 ----',----'-,--,--'----'--'---'------+--,-'---'-----'--'----'-----'-----'--'---'--l 

; I i ~:-- i : i ' : i ! I ;

-0.481---'---+--'--+--+"-.;..==-"-------'----+----+--+'-+------'---'--,----l 
i!i :~:.i ii i 

_0_60 l---+'-...1i_e-i+_i'----+---'-i--'----+-'_!--':.........__~•=+'--'---'-+-,'-+----'-'-'---'c----''--+I-+--+-i-'---1 
~ II 1' ! . :~ lj 'Ii 
~ -0.72 I---'--',-+--'--,---'-----.-i--,---'·--_;__.---'---',-"'::.~.c-+,.--'1·_----',-:'-'-'----i--:-.,-,-c---1 

> i , , ••. , l ir----L, , , , 
-0.841--+,--'--,--+,-+---.--,,-_-,---'---',--+-.+-,--+-t-+-.-•.-f""..!,...c-'-:'-...L----,i---.,-1------1 

-0.961-------+-'---'----'---------'-----'---'---'-+--+--'-.-'------'-"""--'---'--'-----l 

: ' ... :~;
.1.oal-----+--:-+,+..;,-~-+--'--------',---'.-I------'--:--,-----,,--'--~1-

i i i ' ' : ' 
-1.201---~---+--c--,,---,-'-'---i--'--+-----'--+---'----'--i--'---'-----+-·---'--,,--,--; 

! , ' I 

: I : ! : I i 
-1,32 L,1~00,--1'--'---'----'--,,,20"'0---'----'---'-----'---'--,5"'0""0--'--~--'-+-1"'0~00--'----'--+-2"'0"'00,------'---'--_J 

No. 

1 
2 
3 
4 
5 
6 

Load 
(psf) 

125 
250 
500 
IOOO 
2000 
4000 

Cy 
(ft.2/day) 

0.05 
0.03 
0.05 
0.01 
0.01 
0.00 

>-_N_a~tu_r_a_l_ __, Dry Dens. 
Sat. Moist. (pct) 

Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

LL 

Load Cy C Load 
Ca No. (psi) (tt.2/day) a No. (psf) 

Cy 
(tt.2/day) 

0.021 
0.000 
0.025 
0.055 
0.029 

Pl Sp. 
Gr. 

2.69 

Overburden 
(psi) 

Pc 
(psi) 

849 0.69 

Cr Swell Press. 
(psf) 

Heave 
% 

0.389 

MATERIAL DESCRIPTION uses AASHTO 

Project No. 

Project: EAA 

Client: Black and Veatch 

Source: Test Cell 2 - SE Corner Sample No.: 3 

Nodarse & Associates, Inc. 

Winter Park, FL 

Remarks: 

Compacted to 94% 

Plate 
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Applied Pressure • psf 

Coefficients of Consolidation and Secondarv Consolidation 

No, Load Cv Ca. No. Load Cv Ca No. Load Cv Ccx(psf) (ft.2/day) (psf) (ft.2/day) (psf) (ft,2/day) 
I 125 0.05 0,004 
2 250 0.10 0,000 
3 500 0.10 
4 1000 0.04 0.043 
5 2000 0.01 0,000 
6 4000 0.00 0.000 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc c, Swell Press. Heave 
Sat. Moist. (pcf) Gr. (psf) (psf) (psf) % 80 

2,69 1011 0.81 0.496 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black atid Vcntch Remarks: 
Project: EJ\A Compncled to 94% 

Source: Test Cell 2 - SE Corner Sample No.: 4 

Nodarse & Associates, Inc. 

Winter Park, FL Plate-· .~... 
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Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. Load Cv Ca No. 
Load Cv Ca No. 

Load Cv Ca(psi) (ft.2/day) (psi) (ft.2/day) (psi) (ft.2/day) 

I 125 0.42 0.003 
2 250 0.19 0.009 
3 500 0.60 
4 1000 0.06 0.008 
5 2000 0.05 
6 4000 0.14 0.017 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc Cr Swell Press. Heave 
Sat. 7 Moist. (pcf) Gr. (psf) (psf) (psf) % 

So 

I 498 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted at 92% 

Source: Test Cell 2 - SE Corner Sample No.: I at 92% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca 

(psi) (tt.2/day) (psf) (ft.2/day) (psi) (ft.2/day) 

1 125 0.10 0.005 
2 250 0.11 
3 500 0.05 0.012 
4 1000 0.06 
5 2000 0.01 0.040 
6 4000 0,04 

Natural Dry Dens. Sp. Overburden Pc Cc Cr Swell Press. Heave
LL Pl ea 

Sat. I Moist. (pcf) Gr. (psf) (psi) (psi) % 

I 510 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted at 92% 

Source: Test Cell 2 - SE Corner Sample No.: 2 at 92% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca

(psi) (ft.2/day) (psf) (ft.2/day) (psf) (ft.2/day) 

1 125 0.26 0.000 
2 250 0.04 0.011 
3 500 0.09 0.020 
4 IOOO 0.12 0.023 
5 2000 0.07 0.028 
6 4000 0.01 0.037 

Natural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave 

Sat. I Moist. (pcf) 
LL Pl 

Gr. (psf) (psf) (psf) % 
So 

I 698 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted to 90% 

Source: Test Cell 2 - SE Corner Sample No.: 1 at 90% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 



CONSOLIDATION TEST REPORT 
0 

4 

lo...... 
8 ~ i-i-.... r-..

12 
~~ 

r--C: 16 

~ r-, r---. ~(/) 

C: 20 
Q) 

"'le! 
Q) i-...(l_ 24 

l"i: 

'28 

" 32 

' "36 

40 100 200 500 1000 2000 
Applied Pressure - psi 
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No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca(psi) (ft.2/day) (psi) (ft.2/day) (psi) (ft.2/day) 

1 125 0.10 
2 250 0.15 0,005 
3 500 0.08 0.001 
4 1000 0.36 0.011 
5 2000 0,04 0.020 
6 4000 0.22 0.014 

Natural Dry Dens. 
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MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 
Project: EAA Compacted to 90% 

Source: Test Cell 2 - SE Corner Sample No.: 2 at 90% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 



 

 
 

 

 

 

 

    
 

 
 

 

 
  

 
 

 
 

 

  
 
 
 

 
 
 
 
 

Results of Constant Head Permeability Tests 

Project No: 05-06-0070-101 
Project Name: EAA Reservoir A-1 

Description of material: Tan silty sand with limestone fragments 

Area of Sample: 12.56 sq.inch 

Height of Sample:  4.58 inches 

Sample Preparation: All the samples were remolded in accordance to ASTM D-698 at  
the required relative compaction.  

Table 1: Summary Table 

Permeability 
Test No. 

Compaction 
Percentage (%) 

Hydraulic 
Gradient 

Coefficient of Hydraulic Conductivity 
cm/sec in/sec 

Perm # 1 95 10 1.86 E-04 7.32 E-05 
Perm # 2 95 10 1.43 E-04 5.63 E-05 
Perm # 3 95 10 1.30 E-05 0.51 E-05 
Perm # 4 92 10 1.37 E-04 5.39 E-05 
Perm # 5 92 10 5.20 E-05 2.05 E-05 
Perm # 6 92 10 4.70 E-04 18.5 E-05 

Note: Three trials were performed for each permeability tests. The average of the three trials is presented 
in the table above.  

The permeability results for each test are presented in the tables below. 

Table 2: Perm#1 – 95% Compaction  
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 47 300 1.93E-04 
2 81 11.63 116.3 45 300 1.85E-04 
3 81 11.63 116.3 44 300 1.81E-04 

Average 1.86E-04 



  
 
 
 

 

  
 
 
 

 

  
 
 
 

 

  
 
 
 

 

  
 
 
 

Table 3: Perm#2 – 95% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 42 300 1.77E-04 
2 81 11.63 116.3 35 300 1.47E-04 
3 81 11.63 116.3 28 300 1.18E-04 

Average 1.43E-04 

Table 4: Perm#3 - 95% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 13 1200 1.34E-05 
2 81 11.63 116.3 12 1200 1.23E-05 
3 81 11.63 116.3 13 1200 1.34E-05 

Average 1. 30E-05 

Table 5: Perm#4 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 38 300 1.56E-04 
2 81 11.63 116.3 32 300 1.32E-04 
3 81 11.63 116.3 30 300 1.23E-04 

Average 1. 37E-04 

Table 6: Perm#5 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 13 300 5.35E-05 
2 81 11.63 116.3 12.5 300 5.14E-05 
3 81 11.63 116.3 13 300 5.35E-05 

Average 5.20E-05 

Table 7: Perm#6 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 123 300 5.06E-04 
2 81 11.63 116.3 115 300 4.73E-04 
3 81 11.63 116.3 106 300 4.36E-04 

Average 4.70E-04 



 

Date: 1/22/2007 05-06-0070-101 
No. -200 w % LL PL PI Figure No. 1 
1 15.6 16 - - -

Project name: EAA 

N&A Project No. 
Grain-size Distribution Analysis 

Sample Location Classification 
Test Cell 2 - SE Corner SM 
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 2 
2 Test Cell 2 - SE Corner SM 28.4 16 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 3 
3 Test Cell 2 - SE Corner SM 29.2 16 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 4 
4 Test Cell 2 - SE Corner SM 27.3 16 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 5 
5 Test Cell 2 - SE Corner SM 27.4 16 - - -
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Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 9 
6 Test Cell 2 - SE Corner SM 25.9 16 - - -



  

 

 

 

 

LABORATORY TEST RESULTS FOR 
PROJECT NAME: EAA RESERVOIR A-1 

PROJECT No: 05-06-0070-101 
WORK ORDER NO.16, SUPPLEMENT 2 

N&A 

Boring 
No 

Approximate 
Sample Depth 

(feet) 

Passing Sieve Number 
(%) 

Moisture 
Content 

(%) 

Organic 
Content 

(%) 

Atterberg 
Limits 

AASHTO or 
U.S.C.S. 

Classification10 40 60 100 200 LL PI 

CB-450 7.0′-8.5′ 61 37 31 26 21 16 - - - SM 
CB-450 8.5′-10.0′ 47 29 25 22 18 22 - - - SM 
CB-450 13.5′-15.0′ 88 69 60 51 34 28 - - - SM 
CB-450 28.5′-30.0′ 61 52 48 33 10 15 - - - SP-SM 
CB-451 11.5′-13.0′ 53 25 18 14 10 16 - - - SP-SM 
CB-451 33.5′-35.0′ 53 34 30 22 11 13 - - - SP-SM 
CB-452 6.0′-7.5′ 46 25 20 16 12 14 - - - SP-SM 
CB-452 18.5′-20.0′ 80 51 44 37 21 22 - - - SM 
CB-452 33.5′-35.0′ 73 59 50 28 9 18 - - - SP-SM 
CB-452 48.5′-50.0′ 87 45 30 18 8 16 - - - SP-SM 
CB-453 7.0′-8.5′ 47 31 27 24 20 19 - - - SM 
CB-453 13.5′-15.0′ 73 49 43 39 34 20 - - - SM 
CB-453 23.5′-25.0′ 86 63 51 37 16 23 - - - SM 
CB-453 43.5′-45.0′ 58 44 39 32 8 14 - - - SP-SM 
CB-462 12.0′-13.5′ - - - - - 21 - 33 9 -
CB-462 25.5′-27.0′ - - - - 7 21 - - - -
CB-462 27.0′-28.5′ - - - - 8 16 - - - -
CB-462 39.0′-40.5′ - - - - 13 7 - - - -
CB-462 43.5′-45.0′ - - - - 18 7 - - - -
CB-463 3.0′-4.5′ - - - - 18 8 - - - -
CB-463 15.0′-16.5′ - - - - 27 16 - - - -
CB-463 18.0′-19.5′ - - - - - 24 - 29 9 -
CB-463 22.5′-24.0′ - - - - 26 33 - - - -
CB-463 34.5′-36.0′ - - - - 28 24 - - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 1 
1 CB-450@7'-8.5' SM 21 16 - - -



 

Silt or ClayFine SandMedium SandCoarse SandFine GravelCoarse GravelCobbles 

6" 4" 3" 2" 3/2
" 

1" 1/2
"

3/4
" 

3/8
" 

#4
 

#6
 

#8 #1
0 

#1
6 

#2
0 

#3
0 

#4
0 

#5
0

#6
0 

#8
0

#1
00

 
#1

40
 

#2
00

 
#2

70

#1
70

 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0.0010.010.11101001000 

GRAIN SIZE in millimeters 

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T

CB-450@8.5'-10' 

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES 

PE
R

C
EN

T 
C

O
A

R
SE

R
 B

Y 
W

EI
G

H
T 

Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 2 
2 CB-450@8.5'-10' SM 18 22 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 3 
3 CB-450@13.5'-15' SM 34 28 - - -
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Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 4 
4 CB-450@28.5'-30' SP-SM 10 15 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 5 
5 CB-451@11.5'-13' SP-SM 10 16 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 6 
6 CB-451@33.5'-35' SP-SM 11 13 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 7 
7 CB-452@6'-7.5' SP-SM 12 14 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 8 
8 CB-452@18.5'-20' SM 21 22 - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 9 
9 CB-452@33.5'-35' SP-SM 9  18  - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 10 
10 CB-452@48.5'-50' SP-SM 8  16  - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 11 
1 CB-453@7'-8.5' SM 20 19 - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 12 
2 CB-453@13.5'-15' SM 34 20 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 13 
3 CB-453@23.5'-25' SM 16 23 - - -
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LIMESTONE UNCONFINED COMPRESSION STRENGTH TEST 
RESULTS 

Boring 
Location 

Depth (ft) Length 
(inch) 

Diameter 
(inch) 

L/D 
Ratio 

Area 
(sq. 

inch) 

Maximum 
Load (lbs) 

Strength 
(psi) 

CB-0440 25.0′-30.0′ 5.15 2.39 2.15 4.49 22180 4940 

CB-0441 26.9′-31.9′ 5.04 2.39 2.10 4.49 19180 4270 

CB-0443 23.8′-28.8′ 5.10 2.39 2.13 4.49 16280 3630 
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