State of Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG  OF  BORING
Date Started 10/6/99 Sampler: Type SS Dia. _Slmm Water Elev. 271.56m Project:  ATH-33-30.98
Date Completed 10/6/99 Casing: Length 1.52m Dia. _83mm Project No.: 39043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset _Sta 38+050, 0.00 m Surface Elev. _273.296m
E(l;)v. D?nE)Th STdhODPen./ R(%? L(%s),s Description Sample - - Physi/col Chqroc‘rernis‘rios oDoT
7330 5 No. wig | o, | %, | &t | chy [LL [P [we. | Closs
273,20 TOPSOIL
] 5-9-27 Very sof¥, Tight brown. decomposed SANDSTONE. | o - - . . . . 9 VISUAL
212.08
6-18-26 gﬁryE sotft to medium hard, brown to gray. decomposed to weathered CLAY 2 -- - - - - -- -- 14 VISUAL
v ALE.
2
[2-19-33 3 -~ - -- -- -- -~ - 14 VISUAL
3 50/150 q - - - | e | visuAL
4
268.72 —f 5/ 5 - 2 [visa
' 7 RQD = 100% 755 000 Nofe: Auger refusalon bedrock at 4.57 mefers. Began coring bedrock. Run |
Hard, gray. slightTy weathered, very Tine graineéd SANDSTONE wiTh massive
bedding. Quality of rock considered excellenf as per RQD.
261.11 &

TERMINATION DEPTH = 6.3 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silf = 0.074-0.005mm, Clay =< 0.005mm

*¥Indicates silt & clay combined)




>ldle o1 unio
Department of Transportation
Division of Highways
Testing Laboratory

LOG  OF  BORING
Date Started 10/6/99 Sampler: Type SS Dic. _Simm Water Elev. m Project:  ATH-33-30.981
Date Completed 10/6/99 Casing: Length l.52m Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset _Sta 38+250, 0.00 m Surface Elev. _267.140m
E(In?)v. D?,ﬁ;rh STdRODPen./ R(%(): L(%s),s Description sample - ] Pf;ysicol Eihorocferis’rios oDoT
261.14 0 No. whg Lchs. [P, | & [cky [t [ PI Jwe. | class
267.02 JOPSOIL,
2-4-5 STITT To very sTiff, reddish-brown CLAY (A-7-6), liffle fo frace rock | 1 3 0 — a0 x| 46 | 23 | 2 A-T-6
] fragments, moist.
4-11-16 2 3 4 2 -- |90 % | 48 19 16 A-T-6
26531 |
2 7-19-30 Very soTT To medium hard, reddish-brown, decomposed To highly weaThered 3 -- -- -- -- -~ -- 15 | VISUAL
CLAY SHALE.
3 30-39-50/127 4 -- -- -- . -- -- -- 12 VISUAL
4
21-43-40 5 - - - - -- - == 10 VISUAL
5
261.04 3 50/16 ‘ 6 o e e — | - | - | visua
) . ROD = 66Y% 15 508 Nofe: Auger refusalon bedrock at 6.10 meters. Began coring bedrock. Run |
] :]gosfslhe():loy, highly weathered SILTY SHALE with indistinct to laminar bedding
) . .
6025 | , Quality of rock for run |considered fair as per ROD.
Har ,%raqy‘shghﬂy weathered, Tine grained SAND_STONE with moderafed fo
thick bedding.
259.52 ]

TERMINATION DEPTH = 7.62 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.0T4mm, Silf = 0.074-0.005mm, Clay =< 0.005mm

(¥Indicates silt & clay combined




Date Started

10/6/99

Date Completed

10/6/99

Sampler: Type
Casing: l.ength

State of Ohio .
Department of Transportation
Division of Highways
Testing Laboratory

L.OG OF BORING

5Imm Water Elev. _m

83mm

Project:
Project No.: 329043

ATH-33-30.98]

tocation: Athens County, Athens, Ohio
Boring No. Station & Offset Sta 38+600, Surface Elev. 265.397m
Elev. Depth | Std. Pen./ [ Rec. | Loss g Physical Characteristics
(m s RQD (m () Description Samp le o % %y oDoT
265.40 0 No. rgg | cs. | Fls. L.L. | P.I. [W.C. Class
265.28 7 TOPSOIL
_a_ Very stif#., Tight Brown CLAY (A-7-6). [ittle To frace sand. frace o
— 4-9-10 to no rock fragments, moist. ! 2 E 45 2z i A-7-6
264.48 |
Shelby Tube Very stiff. brown ELASTIC CLAY (A-7-5), frace rook fragments, moistl ST 7 0 0 53 2) 18 A-T-5
263.87
5-10-12 Very stiff, [ight brown CLAY (A-7-6), trace sand, moist. 3 0 0 6 43 21 18 A-T-6
2
263.01 |
507102 Very soft to soft, brown. highly weathered, micaceous CLAY SHALE. 4 -- - -- -- - 7 VISUAL
262,35 | 3 .
RQD = 36% 5% 0.30 Note: Auger refusalon bedrock at 3.05 mefers. Began coring Run |
bedrock Very soft to soft, brown. highly wedathered CLAYSIONE wiTh
—— indistinct bedding.
4 -
Note: Iron staining present throughout length of core.
260.83 e

TERMINATION DEPTH = 4.57 METERS

Particle Sizes: Agg =>

2.00mm, Coarse Sand = 2.00-0.42mm, Fine Saond = 0.42-0.074mm, Silt = 0.074-0.005mm, Clay =< 0.005mm

(*Indicates silt & clay combined
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State of Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG  OF  BORING
Date Started 10/7/99 Sampler: Type SS Dia. _5lmm Water Elev. m Project:  ATH-33-30.98I
Date Completed 10/7/99 Casing: Length .52m Dia.  _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset _Sta 38+815, 0.00 m Surface Elev. _261.779m
E(Irﬁ;" D%ﬁ)Th STdRODPen./ R(?n(): L(cr)n?s Description Sample - . Ph/ﬂ)’SiCd ghcroc’nrerisﬁcs oDoT
261,18 0 No. agq | %, | . §|IT Cfay L.L. | P.I. |W.C. Class
26169 T0PSOIL
4-4-3 Medium stiff, brown SILT AND CLAY (A-6a), some sand. [iftle rock | 3 10 14 - |64 %] 39 5 22 A-6a
] fragmenTs, moisT.
260.71 |
12-50/76 Soft to medium hard, brown, decomposed to weathered SANDSTONE. 2 - - - -- -- - - 9 VISUAL
260.26 RQD = 68% 157 0.00 | \Note: Auger refusalon bedrock at 1,52 meters. Began coring bedrock. Run |
’ Hard,]gro , sh%thy weafhered, slighfly micaceous, Tine grained
SANDS QNE with véry thin to thin bedding.
NoTe: Iron staining present from 1.52 to .65 meters.
259 13 — Quality of rock for Run |considered fair as per RQD.
' — Soft, gray. weathered, slightly micaceous SILTSTONE with indistinct fo ver
258.73 3 thin bedding. !

TERMINATION DEPTH = 3.05 METERS

ParTicle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Siff = 0.074-0.005mm, Clay =< 0.005mm

(*Indicafes silf & clay combined)




State of Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG  OF  BORING
Date Started 10/7/99 Sampler: Type SS Dia. _5lmm Water Elev. m Project: ~ ATH-33-30.98
Date Completed 10/7/99 Casing: Length 1.52m Dia. _83mm Project No.: 39043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset  Stg 38+972, 0.00 m Surface Elev.  261.520m
E(]rﬁ;/' D?rﬁ;rh STdRODPen./ R(fn? L((r)n?s Description Sample . . PhZYSiCG‘ EhGrGCTSHSﬂCS 0DOT
261,52 0 No. agg | c%. | Fs. {,H Cfay L.L. | P.I. [w.C Class
261.43 TOPSOIL
] 4-6-8 Stiff, brown CLAY (A-7-6), trace sand, moist. I 0 I 3 - |96 % | 49 22 18 A-7-6
w4 Fie T SILTY ¢ 66T, TTHI T
i ' Y -6b)y Titt f
8-13-17 ¥?gém§en%‘s, mooisnr?rd brown SIL LAY (A-6b ittle sand. trace rock ) 8 6 7 19| 39 7 0 A6b
259.54 2 50/25 Note: No recovery for Sample 3. i 3 - - - - - - | - | visuA
RQD = 79% .55 0.00 ofe: Auger refusalon bedrock at 1.98 mefers. Began coring bedrock. Run |
Hard, brown 10 n%hT brown, slighTly wedThered, micaceous, 1ine_grained
- SANDSTONE with thin fo moderdte bedding. Calcite cementation present
from 1.98 to 2.07 meters (effervesces freely). Quality of rock considered
3 fair as per RQD. .
Note: Calcite cementation present from 2.93 fo 3.54 mefers (effervesces
25798 ] freely with dilute HCI).

TERMINATION DEPTH = 3.54 METERS

Particle Sizes:Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Si[f = 0.074-0.005mm, Clay =< 0.005mm

(*Indicates silf & clay combined




Date Started
Date Completed

10/7/99

10/7/99

State of Ohio
Department of Tranmsportation
Division of Highways
Testing Laboratory

LOG OF BORING

Sampler: Type SS Dia. _Slmm Water Elev. _263.5Im
Casing: Length _1.52m Dia. _83mm

ATH-33-30.981

Project No.:

Athens County, Athens, Ohio

Boring No. Station & Offset Sta 39+31, 0.00 m Surface Elev. 263.810m
E(Irﬁ)v' STdR’QDPeh'/ L(%S)s Description Sample Physical Characteristics 0DoT
%
263 .81 No. St L.L. W.c. | Class
263.72 TOPSOIL
2-5-7 Stiff to very stiff, brown CLAY (A-T-6), trace rock fragments, - 60 2| A-T-6
frace sand, moist.
6-9-14 2 - 46 i5 A-7-5
261.98
33-51 Very soft to soft., brown. decomposed CLAY SHALE. 3 - - 6 VISUAL
28-50/127 4 -- - 7 VISUAL
260.76 .
RQD = 29% 0.09 Note: Auger refusalon bedrock at 3.05 meters. Began coring Run |
bedrock Soft to very soff. brown, highly wedThered CLAYSIONE with
indisting bedding. Iron staining present throughout length of
core Quality of rock considered poor as per RQD.
NoTe: 127 mm Thick, very Tine grained sandstone seam at 3.26 meters.
Note: 89 mm thick, very fine grained sandsftone seam at 3.5 meters.
259.24

TERMINATION DEPTH = 4.57 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silt = 0.074-0.005mm, Clay =< 0.005mm

silt & clay combined)
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State of Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG  OF BORING
Date Startfed 10/12/99 Sampler: Type SS Dia.  _Simm Water Elev. 271.55m Project:  ATH-33-30.98I
Date Completed 10/12/99 Casing: Length Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & Offset  CR 16:Sta 50+405, 0.00 m Surface Elev.  27].856m
. STd. Pen./ Rec. < g i isti
E(';]V De(an)Th ap o L(%S)S Description Sample ; . PI’:Ays:col ghoroc:roerlsTlcs 0DOT
T8 0 No. wa [ o5 | %, | & | chy [LL [Pl we. | Closs
271.64 4 TOPSOIL
2. Medium stif+, brown SANDY STLT TA-4aJ, some clay. frace rock fragments, -
. 2-3-4 trace roots, moist. | 3 10 24 37 26 27 5 17 A-4q
2ot STIFF, B CLAY (A T d ToTst
3-6-8 iff, brown CLA 7-6), trace sand, moist. ) 0 3 5 B w | a " 20 AT
21033 ]
Stiff, brown. SILT AN AY (A-6a), trace rock fragments, moist. ST 10 0 0 - [ 90 % | 32 il 10 A-ba
269.87 ?
56/150 gﬁArgE sott to soft, brown to gray. decomposed to highly weathered CLAY 4 - - - -- -- - -~ 7 VISUAL
- 56/150 5 - = - T [ suaL
4
267.28 50731 6 e Bt R T B S 3| visuaL
RQD = 82% (58 0.09 | \Note: Auger refusalon bedrock at 4.57 meters. Began coring bedrock. Run |
5 Verf/_ §0TT, gray, nighly wedthered CLAYSIUNE: with 1ndistinct bedding.
Quality of rock considered good as per RQD.
Note: 150 mm Thick sandy shale seam at 4.66 metfers.
— Note: Color change to red af 5.18 meters.
6
265 .61
TERMINATION DEPTH = 6.25 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, STIf = 0.074-0.005mm, Clay =< 0.005mm

(*¥Indicates silt & clay combined




State of Ohio

Department of Transportation
Division of Highways
Testing Laboratory

LOG  OF  BORING

Date Started 10/5/99 Sampler: Type SS Dia.  _Slmm Water Elev. 269.7Im Project:  ATH-33-30.98I
Date Completed 10/5/99 Casing: Length Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset _CR I6: STa 50+588, 0.00 m Surface Elev. _270.012m
E(Ir%v. De(amp)’rh STdRODPen./ R(ren? L((r)ns)s Description Sample - - Physmal Characteristics oDoT
270.0] 0 No. agq | . s | &t C{oy LL. | P.I. [W.C. | Class
269.7] Z BERM MATERIAL
. 3-2-2 SoerT to medium stiff, brown to gray SILT AND CLAY (A-6a), |ittie sand, - - -- -- -- - -- -- | VISUAL
moist.
2-2-4 2 0 3 14 -- |83 % | 35 14 22 A-6a
268.49 —
Stiff, brown CLAY (A-7T-6), trace rock fragments, [ittle sand, moist.
2 3-7-8 3 2 10 - 8T x| 42 2l 22 A-7-6
267.57 —— :
] tTitt, Y Y (A-6D), 1S, s
368 rSno%s’Fc. brown to gray SILTY CLAY (A-6b), trace rock fragments. some sand 4 3 5 8 - 4 % | 37 6 20 A6b
3
266.81 ] i ]
] 5-8-20 %%?syT.SJ“H’ reddish-brown CLAY (A-7-b), trace rock fragments, littie sand, 5 0 4 o5 % | a4 7 2 AT-6
4
8-1-18 6 0 0 0 - |100 * | 44 16 24 A-7-6
5
264.37 —_—
c 50/51 Very soft, brown to gray, decomposed SANDSTONE, wet at 5.67 metfers. 7 -- -~ - - - - s -- | VISUAL
263.32 RQD = 82% 131 0.2] \Note: Auger refusal on bedrock at 6.10 meters. Began coring bedrock. Run |
Hard, , slighTly “wedThered, micaceous, 10ssilITerous Tine grained
] SANDS UN "with thin to massive bedd\ng
7
262.61 |
262.39 — Very soft, gray. highly weathered CLAY SHALE with indistinct to Taminar

bedding (fissile).
ote: 25 mm hard, gray. weathered |imestone seam present at 7.56 meters.
TERMINATION DEPTH ="7.62 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, SilT = 0.074-0.005mm, Clay =< 0.005mm

(*[ndicates silt & clay combined)




State of Ohio
Department of Transportation
Division of Highways

TesTing Laboratory

LOG  OF  BORING
Date Started 10/5/99 Sampler: Type SS Dia.  _5imm Water Elev. 270.35m Project:  ATH-33-30.98
Date Compleled 10/5/99 Casing: Length Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset  CR I6:Sta 50+660, 0.00 m Surface Elev. _270.957m
E(Irﬁ)v. D?mp)‘rh STdRODPen./ R(%? L((r)ns)s Description Sample . i Pf:/ysicol oChoroc:rerisﬁcs 0D0T
210.96 0 No. g Lok, | %, | & | oy [LL. | P [we. | Class
BERM_MATERIAL
270.50 - - % A
A4 - 22 Soft. brown SILT AND CLAY (A-6a). little sand. moist. 0 ’ . 8 i . s 6
269.89 l
7 Shelby Tube Soff, brown CLAY (A-T-671, moist. (Shelby Tube Sample) ST 6 0 0 - |94x| 54 |25 | 25 | AT-6
269.28 | T
’ 4-6-9 Stiffs brown SILTY CLAY (A-6b), some sand, moist. 3 0 0 24 - |76 ¥ | 40 19 21 A-6b
268.37 | —
14-23-28 Very soft, brown to reddish-brown, decomposed CLAY SHALE. 4 -~ - -- - -- - - [7 VISUAL
3
— 25-49 5 -- -- - -= -- -- -- 13 VISUAL
4
31-50/76 6 -- -- -~ - -- -- -- 13 VISUAL
R " RaD = 7Y 1354 08 Note: Auger refusal on bedrock at 4.57 mefers, Began coring bedrock. Run |
5 Verf/. soft, red., decomposed CLAY SHALE wifth Tndisfinct bedding. Rock
quality very poor as per RQD.
264.86 6

TERMINATION DEPTH = 6.10 METERS

Parficle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Siff = 0.074-0.005mm, Clay =< 0.005mm

(¥Indicafes silf & clay combined
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State of Ohio
Department of Transportfation
Division of Highways

Testing Laboratory

LOG OF BORING
Dafe Started 10/14/99 Sampler: Type S Dia.  _Slmm Water Elev. m Project:  ATH-33-30.98!
Date Completed 10/14/99 Casing: Length __ Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & Offset  CR 2 Sta 3+074, 0.00 m Surface Elev. _294.580m
E(I;)v. De[zmp]‘rh STdRODPen./ R(%: L(cr)nais Description Sample . - Pkl/‘)ysicql nfhoroc:rerisﬂcs 000T
294 53 0 No. g |5, | %, | dir | chy [t P [we. | Closs
ASPHALT
P Med Ti#F, brown SILT AND CLAY (A-6a) KT T
4 edium stitt, brown ~ba), some rock fragments, some . E R
4-4-4 sand, moist. 23 Il 14 52 % | 3l 13 13 A-6a
293.36 |
o -2 Soft, brown SILT {(A-4b). some clay, trace sand, moist. 5 0 0 ’ 6 33 2 8 28 A-db
2
292 29 Shelby Tube
7 1 Very stiff, brown CLAY (A-7-6), Iittle sand, trace rock fragments, moist. ST 13 10 6 -- 71 * 42 6 18 A-1-6
3 3-8-10 4 5 3 7 - 85 * | 43 22 23 A-T-6
290.92 | 7
55 SofT To medium hard, brown, decomposed To highly weathered 5 -- -- -- -~ -- -- -- 6 VISUAL
4 SANDSTONE.
290 .16
—1 40-50/76 Very soft, brown to gray, highiy weathered to decomposed CLAY SHALE. 6 -- -- -- - -- -- -- 7 VISUAL
5
b 13-35-50/102 1 - -- -- -- -- -- -- 12 VISUAL
1
%ggg% - ] RO?)O{58|‘7 055 0.98 Note: Auger refusal on bedrock at 7.62 meters. Began coring bedrock. Run | ) o a - B - o | VISUAL
8 m e ‘\goﬁ, gray.» highly weathered SILTY SHALE with indistinct fo Tamindr
edqugtssﬂe). - —
Very soff, gray, highly weathere SHALE, with Tndistfinct fo Taminar
— beddin (f:ssglieJ: Quality of rock considered very poor as per RQD.
Note: 127 mm thick silty shale seam at 8.17 meters.
285.44 9 Note: Most of The bedrock in Run | washed away during coring resulting in

low recovery and RQD.

TERMINATION DEPTH = 9.14 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silf = 0.074-0.005mm, Clay =< 0.005mm

(*Indicafes silt & clay combined)




S>tate oT Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG OF BORING
Date Started 10/14/99 Sampler: Type N Dia. _Simm Water Elev. m Project:  ATH-33-30.98I
Date Completed 10/14/99 Casing: Length  _l.52m Dia. _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No Station & Off < 516 31233, 0.00 m Suirtace Eiev., _232.428m
E(I;)v. D?rﬁ)Th STdRODPen./ Rec. L(?ns)s Description sample . - P@YSICM Characterisfics 0DoT
292 43 0 No. agq | %, | . 5/“,” Cfoy LL. | P.I. |W.C. Class
292.28 o TOPSOIL
] 27 Soft, brown SILT AND CLAY TA-bal, frace rock fragmenfs., TiTfle sand, moist. | 4 4 9 83 % 34 3 29 A-6q
29136 |
291.06 5-7-10 Very stitt., brown CLAY (A-T-6), little rock fragments., trace sand, moist. 2A 18 6 4 -- T2 * 41 13 14 A-T7-6
] ] Very soft to soft. brown, decomposed CLAY SHALE. 2B - -- -- -- - - Il VISUAL
2 15-24-23 3 -- -- -- -- - -- 14 VISUAL
| 83054 4 = e e e A R
3
4
41-50/25 5 -- - -- -- -- - - 6 VISUAL
87186 "1 RaD = 57% 55 500 [ \Nofe: Auger refusal on bedrock af 4.57 meters. Began coring bedrock, Run |
5 Soff, gray. highly weathered CLAY SHALE with Tamindr bedding (fissilel.
Quality of rock considered fair as per RQD.
Note: “Iron s’romm? present Trom 4.6b meters to 5.24 meters.
_ NoTe: 0.40 meter Thick hard, gray, weathered silty shale seam ot 4.85
meters.
286.33 6

TERMINATION DEPTH = 6.10 METERS

Particle Sizes: Agg = 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silf = 0.074-0.005mm, Clay =< 0.005mm

(*Indicates silt & clay combined)




State of Ohio .
Department of Transportation
Division of Highways
Testing Laboratory

LOG OF BORING
Date Started 10/15/99 Sampler: Type SS Dia. _5Imm Water Elev. _279.92m Project: ATH-33-30.98|
Date Completed 10/15/99 Casing: Length _[.52m Dia. _83mm Project No.: 399043
Location: Athens County, Athens, Ohio
Boring No. Station & 0ffset _TR55: Sta 48+365 Surface Elev. 281.598m
E(Iev. Depth | Std. Pen./ | Rec. [ Loss Description Sample Physical Characteristics oDoT
m) (m) RQD (m) (m) % % % % P
281,60 0 No. agg | cs. [ e, | St | clay | L. | P (W.C. | Class
ASPHALT
281.14
280 .84 Bl 31-19-14 ROAD BASE A 41 24 12 -= 23 * - -- 5 A-1-b
7] Very stiff, brown SILT AND CLAY (A-6a) and rock fragments, little B 41 10 7 -- 43 * [ 33 14 9 A-6a
280.38 | sand, moist.
2-4-4 Medium stiff, brown CLAY (A-7-6), Trace sand, moist. 2 0 | 2 -- 98 * | 43 23 23 A-T-6
v
279.62 2
2~4-4 Medium stiff, brown ELASTIC CLAY (A-7-5), trace to liTtle rock 3 2 3 2 -- 93 * | 58 28 25 A-T7-5
fragments trace sand, moist.
3 Sheby Tube ST 5 8 i2 -- 76 * | bl 20 6 A-T7-5
P 15-48-27 5 ll 2 2 -- 84 * | 57 23 12 A-7-5
277.719 |
4 Very soft, brown, decomposed CLAY SHALE.
277.33 |
277.18 ] 50/76 Medium hard, brown, highly weathered _SANDSTONE. 6 -- -- - -- -- -- -- 10 VISUAL
RAD = 100% 1.68 0.00 ote: Auger refusal on bedrock at 4.42 meters. Began coring /_ Run |
bedrock Hard, brown, slighTly weathered, micacecus, Tine grained
2 SANDSTONE with moderate to Thick bedding. Iron sTaining present
throughout length of core. Quality of rock considered éxcellent
] as per RQD. . i .
Note: Some very Thin, carbonaceous laminations present from 5.06
N to 6.10 meters. Bedding planes are weak along these laminations.
275.50

TERMINATION DEPTH = 6.10 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silt = 0.074-0.005mm, Clay =< 0.005mm

(*Indicates silt & clay combined)
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State of Ohio
Department of Transportation
Division of Highways

Testing Laboratory

LOG OF BORING

Date Started 10/13/99 Sampler: Type SS Dia.  _5imm Water Elev. m Project: ATH-33-30.981
Date Completed 10/13/99 Casing: Length  _1.52m Dia.  _83mm Project No.: 99043
Location: Athens County, Athens, Ohio
Boring No. Station & O0ffset  _TRe4: Sta 49+145, 0.00 m Surface Elev.  283.383m
E{lg)v. Dﬁ(ar%‘rh STdePen./ R(?n? L(?ns)s Description Sample - . Ph/ysmol Characteristics 0DoT
283.38 0 No. W | o5, | %, | & | chy [LL [Pl [we. | Class
283.26 TOPSOIL
] 294 Medium st7ff, brown SILTY CLAY TA-6D), some sand, moisT. | 0 0 2 . 79 % 39 20 9 A-6b
Sheby Tube ST 0 | 1 |3 | - |esx |36 |19 |18 | aeb
281.86 | —
4-6-8 Stiff, brown SANDY SILT (A-4a) and clay, moist. 3 0 0 32 22 46 21 9 22 A-4q
2
28110 |
280.70 3-6-50/127 Stiff, brown CLAY (A-7-6), trace rock fragments, frace sand, moist. 4 | 0 -- 97 * | 5l 26 22 A-T7-5
' T 3 Medium hard to hard, tan., weathered. very fine grained SANDSTONE with
. very thin To moderate bedding.
RQD = 14% .52 0.00 | Note: Auger refusal on bedrock at 3.05 meters. Began coring bedrock. Run
21951
4 Medium hard., gray, weathered CLAY SHALE with laminar bedding (fissile).
278.8] ] Quality of Run | considered very poor as per RQD.

TERMINATION DEPTH = 4.57 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, Silf = 0.074-0.005mm, Clay =< 0.005mm

(*¥Indicates silt & clay combined)




State of Ohio
Department of Transportation
Division of Highways

TesTing Laboratory

LOG OF BORING

Dafe Started 10/13/99 Sampler: Type SS Dia.  _5imm Water Elev. m Project:  ATH-33-30.98I
Dafe Completed 10/13/99 Casing: Length  _1.52m Dia. _83mm Project No.: 99043
Location: Athens County, ‘Athens, Chio
Boring No. Station & 0ffset  _TR64: Sta 49+270, 0.00 m Surface Elev.  295.329m
R Deseriptior sanple | Prysicol Groroctaristios
295.33 0 No. wiq L% |5 | & [ chy [LL [rL Jwe. | class
295.21 A TOPSOIL
] 3.6-7 STiff, brown CLAY TA-7-67, trace sand, moisft. 0 | 9 - 9/ * 60 33 o A-T-6
294.41 ' _ ‘ '
944 Medium stitt to stiff, brown ELASTIC CLAY (A-7-5), trace sand, moist. ) 0 0 s e | 1 55 3 AT5
— Shelby Tube ST o | o | 1 | - ek |5t |23 |30 | a1
2
4-5-8 4 0 0 0 -- | 100* 57 21 3l A-7-5
292.43 3
4-6-8 Stiff to hard, brown CLAY (A-7-6), no fo frace rock fragments, frace fo and 5 0 “- | 98 % | 44 16 28 A-7-6
sand, moisT.
4 4-1-7 6 0 0 - 199 % | 46 7 3l A-7-6
— 3-5-6 1 0 0 3 == | 9% * | 45 18 29 A-7-6
5
1-13-9 8 3 - |95 % | 42 19 20 A-T-6
28923 | 4-24-50/121 94 8 7 -~ |56 % | 4l 1 -7-
S0712 Very soft to soft, brown, decomposed to highly weathered CLAY SHALE. 2 0 g o AT-6
| 98 e I B B B N A NV R ST
7
8L 1 T 50/76 : 10 - |- -1 -1 -=1-1- 5 | VISUAL
RQD = 98% 155 0.00 Note: Auger refusal on bedrock at 4.57 mefers. Began coring bedrock. Run | -
8 e Rard, Tight gray, sTighfly weathered, micaceous, tine grained SANDSTONE
with very thin to moderate bedding. Some iron staining present from 7.80 to
8.23 meters and from 8.81 To 9.14 meTers. Lo
— Note: Many fo some very thin carbonaceous laminations present from 7.71
to 9.14 mefers. )
286,19 g Quality of rock for Run | considered excellent as per RQD.

TERMINATION DEPTH = 9.14 METERS

Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = 0.42-0.074mm, SilT = 0.074-0.005mm, Clay =< 0.005mm  (*Indicafes silf & clay combined
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BORING No.

RA-1

RA-2

RA-3

RA-4

TR55-1

TR55-2

TR55-3

TR55-4

TR55-5

TR64-1

Station &
Offset

29+505

29+515
5 M LEFT

29+550
5 M RIGHT

29+555

48+215

48+240

48+260

48+280

48+300

49+180

Depth

From To

OUNHBN — — OO0 ~NABE BN - - — OO N BEBNN —— O

~NUBENN —— OO

NN O DAN——O0O

HANON—-OO HBNNN—-OO

~NUO BN —-OQOC

~NUs - —0O0

.00-0.
22-1.
.83-2.
.13-2.
.44-3,
.1i-4,
.42-4.
.64-6.
.1e-T.

.00-0.
61-1.
22-1.
52-1.
.83-2,
.44-2,
.74-3.
S-4.
.42-4.
.64-6.
.16-T.

.00-0.
Bl-1.
22-1.
.83-2.
.44-3.
-4,
.64-6.
.69-8.

.00-0,
Bl-1.
.22-1.
.83-2.
.44-2.
.74-3.
-4
.64-6.
.16-T.

.00-0.
81—t
22-1.
.83-2.
.44-3.
S1-4.
.42-4.

.30-0.
.13-2.
.T14-3.

.30-0.
O1-1.
.52-2.
.13-2.
.44-2.
.74-3.
-4,

.30-0.
91-1.
.52-2.
.13-2.
.74-3.
-4,

.30-0.
9l-1.
.52-2.
.13-2.
-4,
.25-4,
.64-5.
.16-7.

.00-0.
Bl-1.
.22-1.
.52-1.
.83-2.
L1-4.
.64-6.
L16-T.

LT.

%
AGG.

FILL:

BROWN SANDY SILT, SOME CLAY,

BROWN
0
0

%
C.s.

%
F.sS.

SUMMARY OF SOIL TEST DATA

(GANNETT

FLEMING)

%
Silf

%
Clay

L.L.

P.T.

MOTTLED BROWN SILTY CLAY WITH SAND AND ROCK FRAGMENTS

CLAY, SOME SILT, TRACE SAND

0
0

0
|

41
42

LITTLE GRAVEL

59
57

BROWN/ORANGE BROWN AND GRAY SILTY CLAY W/ OXIDES AND FINE SAND
BROWN/ORANGE BROWN AND GRAY SILTY CLAY W/ OXIDES AND FINE SAND
BROWN/ORANGE BROWN AND GRAY SILTY CLAY W/ OXIDES AND FINE SAND
GRAY SILTY CLAY/EXTREMELY WEATHERED SHALE

FILL:
FILL:
FILL:
FILL:
FILL:
FILL:

0

9

BROWN/ORANGE
BROWN/ORANGE
BROWN /ORANGE
BROWN /ORANGE
BROWN /ORANGE
BROWN /ORANGE

0

3

BROWN
BROWN
BROWN
BROWN
BROWN
BROWN
16
17

SI. CLAY
SI. CLAY
SI. CLAY
SI. CLAY
SI. CLAY
SI. CLAY
29

MOTTLED DARK BROWN AND GRAY SILTY
MOTTLED DARK BROWN AND GRAY SILTY
GRAY DECOMPOSED CLAY SHALE

BROWN
BROWN
BROWN
BROWN

BROWN/ORANGE

18

W/ LT. GRAY SI.
W/ LT. GRAY SI.
W/ LT. GRAY SI.
W/ LT. GRAY SI.

i2

18

CLAY W/ TR.
CLAY W/ TR.
CLAY W/ TR.
CLAY w/ TR.

23

BROWN DECOMPOSED CLAY SHALE
GRAY DECOMPOSED CLAY SHALE

RED/MAROON AND LIGHT BEIGE CLAY

9

LIGHT OLIVE/BEIGE SILTY CLAY W/
RED/MAROON AND OLIVE SILTY CLAY
RED/MAROON AND OLIVE SILTY CLAY
RED/MAROON AND OLIVE SILTY CLAY

BROWN/LT. BROWN SI.

6
6

10
12

CLAY AND SAND W/ GRAVEL AND ROCK FRAGS.

21

AND GRAY TO GRAY SILTY CLAY
AND GRAY SILT AND CLAY
AND GRAY SILT AND CLAY WITH SAND SEAMS

0

AND GRAY SILT AND CLAY,

25

w/
w/
w/
w/
w/
w/
83

SAND,
SAND,
SAND,
SAND,
SAND,
SAND,

41

GRAVEL, AND

GRAVEL, AND

GRAVEL , AND

GRAVEL, AND

GRAVEL , AND

GRAVEL, AND
33

ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
7

CLAY W/ SANDSTONE FRAGS.
CLAY W/ SANDSTONE FRAGS.

SAND, OXIDES AND
SAND, OXIDES AND
SAND, OXIDES AND
SAND, OXIDES AND
BROWN SILTY CLAY W/ TRACES OF FINE SAND

70

74

29

34

SOME SAND

38

33

SILTY CLAY, SOME SAND, TRACE SANDSTONE FRAGMENTS

|

3

3

41

97

W/ TRACES

44

TRACES OF
W/ TRACES
W/ TRACES
W/ TRACES

69

ROCK
ROCK
ROCK
ROCK

19

38

HAIRS.
HAIRS.
HAIRS.
HAIRS.
HAIRS.
HAIRS.

FRAGS.
FRAGS.
FRAGS.
FRAGS.
AND OXIDES

OF SAND AND ROOT HAIR

OXIDE STAINS

OF OXIDE STAINS
OF OXIDE STAINS
OF OXIDE STAINS

LIGHT OLIVE BROWN/BEIGE SILTY CLAY W/ SILTSTONE/SANDSTONE FRAGS.
LIGHT BROWN/BEIGE EXTREMELY WEATHERED SILTSTONE/ARENACEOUS SHALE

12
|

5

10
4

5

I
3
5

4

34

25

24

88

90

55

73

49

42

48

RED AND YELLOW SILTY CLAY WITH TRACES CF SAND
LIGHT BROWN WEATHERED SILTSTONE/FINE GRAINED SANDSTONE
BROWN, HIGHLY WEATHERED SANDSTONE

LIGHT

0
0
2

|
|
2

|
|
2

23

88

94

76

63

42

21

20

34

21

LIGHT YELLOWISH BROWN AND RED SILTY CLAY W/ TRACES OF SAND
LIGHT YELLOWISH BROWN AND RED SILTY CLAY W/ TRACES OF SAND
DARK GRAY WEATHERED ARENACEOQUS SHALE

ORANGE BROWN W/ RED AND GRAY SILTY CLAY W/ OXIDES AND FINE SAND

5

10

9

i9

56

OLIVE BROWN TO OLIVE SILTY CLAY W/ TRACES OF OXIDES
OLIVE BROWN TO OLIVE SILTY CLAY W/ TRACES OF OXIDES
GRAY, WEATHERED SHALE
GRAY, WEATHERED SHALE
HIGHLY WEATHERED CLAY SHALE

GRAY,

BROWN SA. SILT W/ OXIDES

FILL:
FILL:
FILL:

0

3

2

(EXTREMELY WEATHERED SILTSTONE/SANDTONE)

BROWN/L IGHT BROWN TO BEIGE SILTY CLAY W/ OXIDES AND SAND

BROWN/L IGHT BROWN TO BEIGE SILTY CLAY W/ OXIDES AND SAND
ORANGE BROWN SILT AND SAND W/ TRACES OF OXIDES

|
4
|

10
I3
28

56
45

69

33
35

26

39

7

21

LT. BROWN W/ GRAY VERY SILTY CLAY/CLAYEY SILT W/ ROCK FRAGS.
GRAY TO OLIVE GRAY SILTY CLAY AND SHALE

0oDOT
Class

VISUAL
VISUAL
VISUAL
A-T7-6
A-T-6
VISUAL
VISUAL
VISUAL
VISUAL

VISUAL
VISUAL
VISUAL
VISUAL
VISUAL
VISUAL
A-6b
A-6b
VISUAL
VISUAL
VISUAL

VvV ISUAL
VISUAL
VISUAL
vV ISUAL
VISUAL

A-6a
VISUAL
VISUAL

VISUAL
A-6b
A-6b

VISUAL

VISUAL

VISUAL
A-6a

VISUAL

VISUAL

A-T-5
VISUAL

A-T7-6
VISUAL
VISUAL
VISUAL
VISUAL

VISUAL
VISUAL

VISUAL

VISUAL

A-T-6
VISUAL
VISUAL
VISUAL
VISUAL
VISUAL
VISUAL

VISUAL
VISUAL
VISUAL
A-4b
A-4aq
A-6b
VISUAL
VISUAL

Station

BORING No. Offset

TR64-2 49+195

TR64-3 49+215 0.30-0.

TR64-4 49+240 0.30-0.
C.91-1.
.61

TR64-5 49+260

RAW-2 | +365

RAW-3 1+400

RAW-4 | +430

RAW-5 1+470

RAW-6 1+510

7 M RIGHT

RAW-8 | +400

15 M RIGHT

RAW-9 | +450

15 M RIGHT

RAW-10 | +495

23 M RIGHT

RBW- | 29+280
5M LEFT

RBW-2 29+330
M LEFT

ABBREVIATIONS

DK .
LT.
SI.

DARK SA. =
LIGHT FRAGS.
SILTY

& Depth

From To

AN—-—0O

1.37-1

L91-1

S NN —-OO

.11-4

o

AEN——0O0 N——00O N — 00O N——0O0O HBN——0O0 N— =00 N — - 00O

BN —-0OC

DAUDBANN—OO

SANDY
= FRAGMENTS

.00-0.
6l-1.
22-1.
.83-2.
.44-3.
L11-4.

.30-0.
.52
.52-2.
.13-2.
.74-3.
.52

.00-0.

.00-0.
.61-1.
.22-1.
.83-1.
.44-2.

.00-0.
.6l-1.
.22-1.
.83-2.
.44-2.,

.00-0.
.61-1.
22-1.
.83-2.
.44-2.
-4,

.00-0.
B6l-1.
22-1.
.83-2.
.44-3.

.00-0.
.61-1.
22-1.
.44-2.

.00-0.
6l-1.
22-1.
.83-2.
.44-2.

.00-0.
Bl-1.
22-1.
.83-2.
.44-3,
L1-4.
.64-6.

.00-0.
.61-0.
22-1.
.44-3.
-4,
L16-7.

.00-0.
61-1.
.83-2.
.13-2.
.44-2.
-4,
.42-4,
.64-5.
16-7.
.69-8.

91

91

13
74
35

%
AGG.

FILL:
9
8
17
LIGHT
OL IVE

LIGHT

LIGHT
LIGHT
LIGHT

0

% % % %
c.s. F.S. Silt Clay L.L. P.I. Ww.
BROWN/ORANGE BROWN SI. CLAY W/ SAND, GRAVEL AND OXIDE TRACES
7 36 20 27
4 33 38 17 NP
7 6 41 29

OLIVE BROWN AND ORANGE BROWN SILTY CLAY
TO GRAY SILTY CLAY (EXTREMELY WEATHERED SHALE)

BROWN SILTY SAND W/ SANDSTONE FRAGMENTS

ORANGE BROWN W/ LIGHT GRAY SILTY CLAY W/ TRACES OF OXIDES
ORANGE BROWN W/ LIGHT GRAY SILTY CLAY W/ TRACES OF OXIDES

OLIVE BROWN TO OLIVE SILTY CLAY
RED W/ ORANGE-BROWN AND GRAY SILTY CLAY W/ TRACES OF OXIDES
| 2 30 66
8 91 42 15

0

|
RED W/ TRACE GRAY SILTY CLAY

RED W/ TRACE GRAY SILTY CLAY
GRAY CLAY, SOME SILT, TRACE SAND

MOTTLED RED, BROWN, AND LT. BROWN SI. CLAY W/ SANDSTONE FRAGS.

2

7
FILL:

I 2 95 42 19
MOTTLED GRAY W/ MAROON SI. CLAY W/ LIMESTONE NODULE FRAGMENTS
GRAY W/ OLIVE BROWN SILTY CLAY
GRAY WEATHERED ARENACEOUS SHALE
GRAY WEATHERED ARENACEOUS SHALE

4 4 23 62

GRAYISH BROWN SILTY CLAY, W/ BLACK AND GRAY SHALE FRAGS.
2 3 94 45 20

DARK OLIVE GRAY TO GRAY SILTY CLAY

GRAY,

FILL:
FILL:
FILL:
0
3
OLIVE

25
FILL:
26
FILL:
FILL:

FILL:
2

EXTREMELY WEATHERED ARENACEOQOUS SHALE

BROWNISH GRAY SI. CLAY W/ SAND, GRAVEL, AND ORGANIC FIBERS
BROWNISH GRAY SI. CLAY W/ SAND, GRAVEL, AND ORGANIC FIBERS

BROWNISH GRAY SI. CLAY W/ SAND, GRAVEL, AND ORGANIC FIBERS
2 4 30 64
7 5 86 41 19
BROWN, WEATHERED SHALE
9 13 20 33
MOTTLED BROWN AND GRAY SI. CLAY W/ SAND AND ROCK FRAGMENTS
T 8 59 41 ]

MOTTLED BROWN AND GRAY SI. CLAY W/ SAND AND ROCK FRAGMENTS
MOTTLED BROWN AND GRAY SI. CLAY W/ SAND AND ROCK FRAGMENTS

GRAY, OLIVE, AND RED SI. CLAY W/ SHALE FRAGS. AND ORGANICS
| 3 28 66

MOTTLED GRAY W/ BROWN TO DARK GRAY SILTY CLAY
GRAY ARENACEQUS SHALE

FILL:
4
OLIVE
OLIVE
OLIVE

FILL:
FILL:
FILL:
FItis
FILL:
16

BROWN AND OLIVE BROWN SI. CLAY W/ TRACES OF ORGANIC FIBERS

0 3 93 52 21
TO OLIVE AND DARK GRAY SILTY CLAY
TO OLIVE AND DARK GRAY SILTY CLAY
TO OLIVE AND DARK GRAY SILTY CLAY

BROWN, OLIVE, AND GRAY SI. CLAY W/ SAND AND SHALE FRAGMENTS

BROWN, OLIVE, AND GRAY SI. CLAY W/ SAND AND SHALE FRAGMENTS

BROWN, OLIVE, AND GRAY SI. CLAY W/ SAND AND SHALE FRAGMENTS

BROWN, OLIVE, AND GRAY SI. CLAY W/ SAND AND SHALE FRAGMENTS

BROWN, OLIVE, AND GRAY SI. CLAY W/ SAND AND SHALE FRAGMENTS
6 8 36 33

FILL: LT. BROWN/BROWN SI. CLAY, W/ ROCK FRAGS., SAND, AND ORGANICS

FILL:
FILL:
40
4

BROWN AND GRAY SI. CLAY W/ SAND, GRAVEL, AND SHALE FRAGS.
BROWN AND GRAY SI. CLAY W/ SAND, GRAVEL, AND SHALE FRAGS.
7 I 43 31 10
4 7 37 49

LT. BROWN W/ TRACE GRAY SA. SILT AND CLAY W/ TRACES OF ROCK FRAGS.
DARK GRAY, WEATHERED SHALE

FILL:

FILL:

FILL:

23

FILL:
6

BROWN
4

LIGHT BROWN SI. SAND W/ SANDSTONE FRAGMENTS AND GRAVEL
BROWN AND GRAY SANDSTONE AND SHALE FRAGMENTS
GRAY SHALE/CLAY SHALE FRAGMENTS
13 10 20 34
BROWN AND GRAY, SI. SAND W/ SANDSTONE/CLAY SHALE FRAGS.
4 10 81 39 18
SILTY CLAY W/ TRACES OF OXIDES
6 17 13 40 17

VERY WEATHERED, ORANGE BROWN TO OLIVE AND GRAY SHALE/CLAY SHALE
RED/MAROON AND GRAY, VERY WEATHERED SHALE/CLAY SHALE

%

12

12
N

13
I

13

13

O~ ®

—_— e = N
NWA AN O~ PO

C.

oDOoT
Class

VISUAL
A-6a
A-4q
A-4aq

VISUAL

VISUAL

VISUAL

VISUAL
VISUAL
VISUAL

VISUAL
A-T7-6
A-T7-6

VISUAL

VISUAL

VISUAL

VISUAL

A-T7-6
VISUAL
VISUAL
VISUAL
VISUAL

A-T-6
VISUAL
A-T-6
VISUAL
VISUAL

VISUAL
VISUAL
VISUAL
A-7-6
A-T-6
VISUAL

A-T-6
VISUAL
A-7-6
VISUAL
VISUAL

VISUAL

A-T-6
VISUAL
VISUAL

VISUAL

A-7-5
VISUAL
VISUAL
VISUAL

VISUAL
VISUAL
VISUAL
VISUAL
VISUAL
A-6a
VISUAL

VISUAL
VISUAL
A-4aq
A-6b
VISUAL
VISUAL

VISUAL
VISUAL
VISUAL
A-6b

VISUAL
A-6b

VISUAL
A-6b

VISUAL
VISUAL

4I51EXECUTIVE PARKWAY
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SUMMARY OF SOIL TEST DATA (GANNETT FLEMING)

Station & Depth % % % % % % 0DOoT v
BORING No. O0ffset From To AGG. c.s F.S. Silt Clay L.L. P.I. w.C. Class o To
Z aZI
RBW-3 294380 0.00-0.61 FILL: MOTTLED BROWN/LT. BROWN, GRAY AND RED SI. CLAY, W/ ROCK FRAGS. 1l VISUAL = we
8M LEFT 0.61-1.22 FILL: MOTTLED BROWN/LT. BROWN, GRAY AND RED SI. CLAY, W/ ROCK FRAGS. 9 VISUAL 0 =Yy
|.22-1.52 FILL: MOTTLED BROWN/LT. BROWN, GRAY AND RED SI. CLAY, W/ ROCK FRAGS. 0 VISUAL o532
1.52-1.83 25 5 5 66 38 16 13 A-6b EwSz
1.83-2.44 FILL: MOTTLED BROWN/LT. BROWN, GRAY AND RED SI. CLAY, W/ ROCK FRAGS. 16 VISUAL W <
2.44-3.05 FILL: MOTTLED BROWN/LT. BROWN, GRAY AND RED SI. CLAY, W/ ROCK FRAGS. 13 VISUAL 2w
4.11-4.42 LT. BROWN AND TRACE RED SI. CLAY W/ TRACES OF OXIDES 5 VISUAL I
4.42-4.57 5 9 3 83 55 25 28 A-T-5
5.64-6.00 0 I | 34 64 13 A-T-6
RBW-4 294430 0.00-0.61 34 13 12 20 21 9 A-6a
[OM LEFT 0.61-1.00  FILL: MOTTLED BROWN/LT. BROWN AND BEIGE SI. CLAY W/ SAND AND GRAVEL 9 VISUAL
1.22-1.46  FILL: MOTTLED BROWN/LT. BROWN AND BEIGE SI. CLAY W/ SAND AND GRAVEL 8 VISUAL
|.83-1.95 OLIVE, EXTREMELY WEATHERED, SOFT SHALE 3 VISUAL
2.44-2.56 RED/MAROON, EXTREMELY WEATHERED, SOFT SHALE 10 VISUAL
2.56-2.68 OLIVE, SOFT WEATHERED SHALE 10 VISUAL g
4.11-4.57 GRAY, SOFT TO VERY SOFT WEATHERED SHALE 16 VISUAL 5|8
5.64-5.79 OLIVE/OLIVE GRAY, SOFT TO MEDIUM HARD SHALE I VISUAL 2 |2
2 o
«
RBW-5 294470 0.00-0.39 FILL: MOTTLED LT. BROWN/OLIVE SI. CLAY W/ SAND, ROCK FRAGS. AND WOOD 7 VISUAL
[OM LEFT 0.61-1.22 LIGHT BROWN SILTY CLAY, SOME ROCK FRAGMENTS, LITTLE SAND 13 VISUAL >
1.22-1.52 7 3 33 56 31 12 21 A-6a TR
|.52-1.83 7 6 31 27 29 22 A-6a s Q
1.83-2.13 POSS. FILL: BROWN W/ ORANGE BROWN SILT AND CLAY W/ SAND AND OXIDES 22 VISUAL <
2.13-2.44 2 7 40 26 25 25 5 18 A-4a
2.44-2.74 6 0 0 50 40 19 A-4b a
2.74-3.05 GRAY SA. CLAY W/ TRACES OF SANDSTONE FRAGS. 19 VISUAL [z
4.11-4.42 DARK GRAY SI. CLAY W/ SILT PARTINGS: TRACES OF MOLLUSK SHELLS 23 VISUAL =
4.42-4.73 DARK GRAY SI. CLAY W/ SILT PARTINGS; TRACES OF MOLLUSK SHELLS 18 VISUAL =
5.64-5.79 OLIVE GRAY AND GRAY SI. CLAY (EXTREMELY WEATHERED SHALE) 10 VISUAL
IE %
ABBREVIAT IONS s =
DK. = DARK SA. = SANDY
LT. = LIGHT FRAGS. = FRAGMENTS
SI. = SILTY

ROADWAY/CULVERT SOIL PROFILE

ATH-33-30.981

—
(o))
O
|83
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BORING LOCATIONS AND SOIL PROFILE
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Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm, Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm.
Boring No. RA-| Station & Offsef Surface Elev. 207.9 m Water Elev. 202.6 m Boring No. RA-| Station & Offset Surface Elev, 207.9 m Water Elev. 202.6 m
E(i;na\g D(;L_))Th sm.g&m/ E{n?(); (Ln?js Description %, Physical Characteristics E(ISX' D(%[.))Jrh STd.FE(;esw./ (Rme)c I(_rgjs Description g. Physical Characteristics
27 172172171~ C 0D0T 2 v 717 7%2]¢« 00T
5 |age. lcs. Fs. kit loay B8R MG class. & |aga. [cS. F.S. Bt [cay Bt %O | ciass.
207.9 30 T 8 cm of Topsoil--fil-mottled brown silty | 0 \sandstone (307); good rock quality.
) . . g{ioym\?// rﬁg{ﬂgﬁ and rock/gravel fragments; ] 77 98 1ol qu=274.3 kg/cm? 9
013 002 oo e [ " 2 | 198.2
| ’ —— an=4.5+ kg/omz “ o qu=50.8 kg/om?
o —113-15-18-20 0.27 10.34 ar=d.o+ kg/emz 3 5 197.4
206, " ) ) Bottom of boring at 10.5 meters.
g qh=l.5+ kg/cm? I
205.8 4-2-4-5 0.30 ]0.30 - 4 O |0 [0 |4 159010123 A-T-6
Brown/orange brown and trace gray silty
2055 | — \cloy w/ traces of oxides and fine sand ]
4-3-4-3 040 [o.21 | (CL)smoist, medium stiff, 5 |o o |l [42]57]00]3 A-T-6
3 gh=0.5 kg/cm?2 12
2043 | | ]
4 Traces of weathered sandstone and gravel 3
2038 noted at 3.7 metfers.
' qh=2.25 kg/cm2
_ 1 355 0,30 10.30 6 5 ]
5 14
2023 || )
gh=1.25 kg/cm?
6 5-9-15 0.24 0.37 7 26 15
2015 ] -
Gray silty clay/extremely weathered shale —
(CL); moist, hard. Slight laminations
! present. Auger refusalat 8.2 meters. 16
2008 28-50/0.4  10.24 ]0.03 gh=4.0 kg/cm? 8 I
g I
199.6 -
- Interbedded gray, soft to medium hard shale -
199, _\(YOZ) and hard, light gray cemented

GANNETT FLEMING
4151 EXECUTIVE PARKWAY

SUITE 350

0

WESTERVILLE, OHIO 4308
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Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm. Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm.
Boring No. RA-? Station & Offset Surface Elev. 208.4 m Water Elev. 203.9 m Boring No. RA-? Station & Offset Surface Elev. 208.4 m Water Elev. 203.9 m
E(I;na\; D(%th Sfd°‘§(}e§“/ (Rn?)c I(_rgjs Description %. PhysicalCharacteristics E(lg_\{' %;th STd'RP(?D”‘/ (Rme()z (Ln?_?s Description %_ PhysicalCharacteristics
E2 7 77z ]%r]~ 0D0T 2 [ 7 177171~ A 0D0T
@ |agg [cs. s, it |oay FE O 1% | class. & lage. oS, Fs. pit foay BB {%C 1 ciss.
208.4 Fil-mottled brown to orange-brown silty and cemented hard light gray fine to medium
12-17-18-2l 0.30 10.30 | clay w/ sand, gravel, and traces of root | 9 grained sandstone; poor rock quality. qus
207.8 | | hairs; slightly moist to moist. Increase — 44 L3l 0.37 | 5913 kg/cm2 (note: Lost part of rock core 10
in moisture w/ traces of sandstone sample back in boring - measured RAD is
I I7-14-9-1 0.46 [0.5 | \fragments and oxides below L5 m. 2 12 10 lower than in-situ value),
201.2 gh=4.5 kg/cm2 198.]
206.9 | — 12-1-8-8 0.46 [0.15 qh=4.5+ kg/cm2 3 19 : e Bottom of boring at 10.4 meters.
2066 | 5 qhil(;BYggK/cmZ : |
3-5-8-8  [0.40 Jo.21 Gn=0.1> kg/em 4 20
20601 — gh=0.75 kg/cm? —
205.7 3-5-6-7 0.40 0.2l - 5 O [0 |I7 83 [33 [IT |23 A-6b
3 Dark brown w/ frace gray silty clay w/ [
traces of fine sand and root fibers (CL);
moist, medium stiff to stiff.
4 13
204.3 -
204.2 5-9-9  |0.40 |0.06 qnh=0.75 kg/cmz 6 |9 |3 |1 [29]a 2 | A-eb
— Mottled dark brown and gray silty clay w/ —
little sandstone fragments (CL); moist,
5 very stiff. 14
2028 | ] - T
6 | 7187 030 |oss an=3.> kg/cm 7 I 5
2014 L 6
2013 Gray siity clay w/ fraces of sandstone
: 34-50/0.4  10.27 fragments (CL); moist, hard. 8 14
] Auger refusalat 8.2 m. —]
g I7
200.2 -
100 0.46 Hard light gray cemented sandstone; g
199.8 ] ’ excellent rock quality. qu=36z.2 kg/cm? ]
' Interbedded soft to medium hard gray shale
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Date Started 080299 Date Completed 080299 samplers Type Split Spoon Dia. 5 cm. Date Started 080299 Date Completed 080299 Sampler: Type Split Spoon Dia.
Boring No. RA-3 Station & Offset Surface Elev. Water tlev. Boring No. RA-3 Station & Offset Surface Elev., Water Elev.
E(lrﬁ_\g' [an?)fh STd.;’éa[?./ (R”?(): %ﬁjs Description %. Physical Characteristics E(l[ﬁX" D(%L_))Th STd"FEgS“/ (Rme)c I(.rgjs Description %- Physical Characteristics
£2 AK . £2 AN 0D0T
Z . pilt |Clay e v . pilt [Clay Class.
209.5 12 cm. Gravel--Brown w/ tfrace light gray
209.3 5-6-7-8 |08 [0.43 |\silty clay w/ traces of sandstone and shale 19
208.8 ] fragments, sand and oxides (CL); moist, ]
I very stiff. gh=2.0 kg/cm?
o-7-12-14 0.27 (034 1 Brown w/ frace light gray silty clay w/ 8 10
208.2 traces of sandstone and shadle fragments, 99,2
_ sand, and oxides (CL); moist, very stiff. 199.] | 50/0.3 1006 ]0.03
8-9-12-19 0.18 10.43 14 ° 50 0.2 10.08 N " -
qh=3.75 kg/cm2 198.9 . : Light gray moderately hard, fine to medium
207.6 2 \ ah=4.0 ka/cm? 198.9 I grained sandstone w/ soft to medium gray
3-8-10-13 0.30 10.30 — 19 arenaceous shale seams; fair rock quality.
gh=3.0 kg/cmz . Limestone seam at IL7 m. qu=406.2 kq/cm?
207.0 65 .40 [0.12
' T Mottled brown and orange-brown silty clay ]
3 4-4-5-8  10.46 [0.5 | w/ traces of fine sand and oxides (CL); 24
moist, medium stiff. gh=3.0 kg/cm2 974 l2
' Bottom of boring at 12.Imeters .
2055 |4 : . 15
905.3 Grayish brown silty clay w/jroces of gray
) 3-4-6 0.27 lo.g 1\sandstone fragments and fine sand (CL); 23 129 29
— olst, medium stiff. —
h=1.5 kg/cmz
5 q grem 14
204.3 Very soft to soft brown shdle.
203.8 1550702 [048 [0.03 0
b 5
2028 7 Soft to very soft black shdle. I3
202.3 50/0.3 0.06 0.03 |12
8 I7
2012 ] Soft to very soft gray shale. L
2008 1950/02 |05 [0.06
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Date Started 080299 Date Completed 080299 Sampler: Type Split Spoon Dia. 5 ¢cm Date Started 080299 Date Completed 080299 Sampler: Type Split Spoon Dia. 5 ¢cm
Boring No. RA-4 Station & 0ffset Surface tlev. 209.7 m Water Elev. Boring No. RA-4 Station & Offset Surface Elev, 209.1 m Water Elev.
Elev. |Depth| Std.Pen./ Rec. | Loss ‘g : bopt Elev. |Depth| Std.Pen./ Rec. |Loss " : ‘o
(SX m RQD my o Description éo' Physical Characteristics ({ﬁ_\; m RQD m) Description iéo' PhysicalCharacteristics
=2 A AN I I A R N 0DOT = A A A A L 0D0T
a  |aga lcs. Fs. kit Joay FE [ [%C | cioss. & |agg. cS. .S biit [oay [ %G| ciass.
209.1 5 cm. of Topsoil--fil-mottled brown and 200.6 33 0.8 10.12 !
1-1-1-13 0.27 10.34 light brown silty clay and sand w/ traces | 16 Very soft, mottled erWﬂ and gray to gray
209.) ] of graveland rock fragments;brick/ — arenaceous shale w/ limestone nodules;
' concrete fragments noted above about 6lcm. excellent rock quality (bottom 8 cm of
| 8-1-7-12 0.5 10.46 | \gh=1.5 kg/cm2 2 13 6 |10 138118 | 5 A-6b 10 92 .49 10.03 | rock sample is light gray sandstone). 12
N qu (sandstone) = 408.7 kg/cmz
208.5 gh=4.5+ kg/cm? note: RAD is misleadingly high, most of the
— 9-7-9-7  ]0.30 |0.30 qh=4.25 kg/cm2 3 |21 |6 |12 |20 |34 14 A-6b 99.2 | — shale_sample is more like a hard soil.
207.9 199.| Moderately hard fo hard, fine to medium
076 2 sc oo los gh=4.5+ kg/cm2 y . I grained, light gray sandstone w/ isolated
. . . Brown ond gray o gray sify olay (CL; igf%shgle !enées and ElmKeerorlw% nodules;
201.3 | — moist to very moist, medium stiff ] 72 .46 0.06 ickly bedded; good rock quality. 3
207.0 3-4-4-4 0.46 0.5 Lalluviuml. Predominantly brown w/ fraces 5 26
) 3 ’ ’ of gray sandstone fragments and oxides in 2
ample *o6, Stiff at sample *7. 97.6
gh=L5 kg/cm2 " Bottom of boring at 12.2 meters.
o] gh=1.0 kg/cm2 ]
4 13
205.6 -
345 0.40 [0.06 an=L0 kg/cmz 6 251 175133 |15 |22 | A-6a
5 14
2041 | ] - )
6 | 5871 o34 o an=L.75 kg/cm T 7 5
203.0
7 Soft to very soft black shale; poor rock I3
200.6 quality.
202"4 50/0.4 0.2 10.00 8 2
200, ] 0 0.00 10.30 9 —
202.0 | 8 qu=26.4 kg/cm2 I
201.8 o5 0.30 lo.9 | Very soft brown-gray to gray shale; poor tfo 0
| very poor rock quality. )
200.9
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Date Started 071699 Date Completed 071699 sampler: Type Split Spoon Dia. 5 cm Date Started 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. b cm
Boring No. TR 55 Station & 0Offset Surface Elev. 292.9 m Water tlev. Boring No. TR 55- Station & Offset Surface Elev. 292.9 m Water Elev,
E(I;\;. D(?np)fh STd'FE(?;'/ ﬁﬁ? (L”??S Description o) Physical Characteristics E(l[i\;" D(;D)Th STd"FE)(?S"/ ET?)C I(‘n??s Description o) PhysicalCharacteristics
. . . . 2 . . . . 2
E2 [ 7% (7% |7 1% ] % I 0D0T 2 [ 7 717z 17]% 0D0T
d |aga. cS. Fs. bt |oay b | WE “lass. a  |aga. [cs. Fs. bt loay Pt e | cigss.
232.9 5 cm Topsoll--red/maroon and light beige 284.0 : :
4-6-1I-14 0.8 [0.43 | clay w/ traces of sand and root hairs (CH) | I 97 |69 (38|18 A-T-5 283.8 50 0.6l Soff fo medium gray shale; fair rock 9
0923 | T slightly moist, very stiff to hard; 2833 | quality.
’ predominantly red w/ trace yellow In sample ) )
| [I7-25-30-22 [0.46 [0.5 | *#3.gh=4.5+ kg/cm?2 2 10 10 Mud seam with sandstone lenses noted at 9.l
2917 meters deep:lost water circulation - core
: qh=4.0 kg/cm?2 un cut short (0.6 meters)
—{26-23-26-40 10.40 {0.21 S 3| 3 |4 |44 10 A-T-6 ] 93 ag los | Soft to moderately hard, gray arenaceous 0
29 . . shale (837) with moderately hard siltstone
290.8 2 33-50/0.4 0.8 {0.09 gh=4.5+ kg/cme 4 9 I (IT%) lenses; excellent rock quality.
’ Light olive/beige silty clay w/ fraces of
290.5 | — 350/04  lo.22 To.os 1\oxide_stains (CL) slightly moist, hard. T 0 —
290.2 : —Th qh=3.5 kg/cm2 281.2 -
3 Red/maroon and olive silty clay w/ traces 2 qu=200.2 kg/cne
of oxide stains (CL); slightly moist, hard;
laminated structure.
— 280.5 — L. _ I
B8 »? Gray moderately hard to hard sandstone;
4 I3 dark striations evident in sample; good
288.8 rock quality: massive bedding. qu=626.5
’ 25-50/0.3  ]0.24 10.00 gh=4.5+ kg/cm?2 b 14 219.7 kg/cme
] Harder driling below about 5.2 T
5 meters 14
. 7 J
281.5 ¢18.0 — g 203 qu=26l.9 kg/cmz 2
Interbedded gray and red/maroon soft shale
6 w/ hard, white limestone and moderately 5
hard sandstone lenses; limestone and
sandstone iensg:s up to around 2" thick: 17
— 4] .98 poor rock quality. 1 : — Bottom of boring e 15.4 meters.
I [3
28551 — Indurated clay shale (07 RQD). T
: I7
284.9
2846 55 .22 10.30 | Very soft, dark maroon/gray shale. 8
) — Light brown, moderately hard, fine grained —
sandstone.
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Date Started 071999 Date Completed 071999 Sampler: Type Split Spoon Dia. 5 cm Date Started Q71999 Date Completed 071999 Sampler: Type Split Spoon Dia. b cm
Boring No. TR 55-2 Station & Offset Surface Elev. 289.2 m Water Elev. Boring No. TR 55-2 Station & Offset surface Elev. 289.2 m Water Elev.
E(m D(%D)Jrh STd,FE(;eDn./ (Rn?)c %{g?g Description ® PhysicatCharacteristics E(lnﬁ\g“ D(;D)Th STd,.FS(%L/ (Rn?? I(}S?S Description o Physicai Characteristics
. . . . 2. . . . . 2
E2 (7 |7 7 ]7] 7 000T E2 7 [ 7 |7 7]« 0D0T
@ |aga. oS, .S, st ooy B[ {MC | s a  |aga. |es. Fs. it foay Ft M| s,
283.2 1.5 om Asphalt--Light olive brown/beige 280.l Light brown color below 8.8 meters.
288.9 silty clay w/ fraces of sil‘rs’roqe/weafhered Moderately hard, light brown, fine fo
4-20-20-25 [0.30 [0.30 isholgdfnagrq?ms (CL); slightly moist, hard | 7 T medium grained sandstone; good rock
2883 | | residudisolt. 0 quality, thickly bedded.
) 50/0.3 0.00 [0.09 | Light brown/beige sandstone (fragments). 2|
[Extremely weathered bedrock]
1.7 — —
g:M 75/0.] 0.03 10.00 3 / 80 2.99 (0.06 [
" 2 Extremely weathered, very soft light brown/ I
281 beige siltstone/shale. 2775
286.8 | _|9733750/0.4 10.40 10.03 - , - 4 J ) _ Color change to gray below .2 mefers;
Red and light brown/beige silty clay/ good to fair rock quality.
286.5 ; extremely weathered shale (CL); slightly
27‘334‘50/ 0.30 10.12 \moisf; hard soil/ soft to very soft rock. 5 |1 |5 |5 |34]55 13 A-T-6 12
. - 7.
ah=4.5+ kg/om? el au=202.2 ka/cm?
- 4 13 65 152 2
) 50/0.2 0.03 10.03 6 |
284.3 2155 Bottom of boring at 3.7 meters
i Medium fo moderately hard, light brown/ 14 9 “ “
beige, fine to medium grained sandstone
| (fragments). ]
283.6
283.6 | 50/0.3 0.06 [0.03 Gray siltstone/ arenaceous shale; medium fo !
6 ; 15
283, 28 0.2 10.34 | poor rock quality. 8
| Soft to medium, gray arenaceous shale;
| fissile, fair rock quality. |
7 75 l.52 9 i6
281.9 - -
] Medium fo moderately hard, gray, fine —
28l.6 grqi,ned sandstone, fair to good rock
281.3 8 QUGIITy, |7
Soft to medium, gray arenaceous shale; fair
ot | — P .46 0.06 | RAD. 10 ]
' Medium to moderately hard, gray fine
280.4 ~\grained sandstone w/ shale partings.
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Date Starfed 071799 Date Completed 071799 sampler: Type Split Spoon Did. 5 ¢m Date Started 071799 Date Completed 071799 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 55-3 Station & Offset Surface Elev. 286.7 m Water Elev. Boring No. TR 55-3 Station & Offset Surface Elev, 286.7 m Water Elev.
E(Ef:\; [%;%Th Sfd.gOeDn,/ 5[?? hﬁjg Description %, PhysicalCharacteristics E(l{(:\; [Z(;f)?h Sfd.RPQeDn./ ?”?(): (Ln?js Description %. Physical Characteristics
2 [ v 7717~ [ 0007 E2 7 717 17] 7 [ 0DOT
& age |os. .S, it loay BE T (M| clgss., a lage leS. s st foay BB % class.
286.1 5 cm Asphalt--Probable fill-brown silty
286.4 \%qu w/ traces of fine sand and oxides;
T 3-3-4-4 0.37 10.24 oist. | 0 |1 I 125|713 3l A-T-6 o
2853 | gh=2.25 kg/cm2 0
gh=2.75 kg/cmz
4-7-1-13 0.24 (0.37 2 712 1310188 (42|21 |30 A-7-6
2852 ] 2762 ) 90 2.99 10.060 10
’ Red and yellow silty clay w/ fraces of sand ' Moderately hard gray sandstone; excellent
o | HIHI3-I3 0.30 10.30 [ (CL); moist, very stiff. 3112 10 |5 (24149 22 A-7-6 I rock quality, thickly bedded. qu=246.7 kg/
284.6 gh=2.75+ kg/cm? cm?
2843 | _le-10-14-40 .52 [0.09 an=3.0 kg/omz g |1 L4 lalolo|alols | 416 |
284.0 gh=4.5+ kg/cm?
’ 3 44-50/0.4 [0.27 Soft to medium siltstone/fine grained 5 1 2748 | 1 -
283.1 Nsandstone fragments. Bottom of boring e 1.9 meters.
Medium hard light brown sandstone
] (fragments). I
4 13
282.6 15-50/02 |08 [0.03 3 5
5 14
2812 o Gray sandstone (fragments sampled); spoon T
A P 7Y GER T N /e d pea e 7 5
gggg 5 cm run fo 5.8 m - Brown siltfstone/fine
’ grained sandstone recovered.
] 85 162 10.06 Medium hard, gray arenaceous (sandy) shale; 8 ]
280.0 7 N\medium bedded, good rock quality. "
219.7 Medium fo moderately hard gray, medium
79,4 grained sandstone.
— Medium to moderately hard brown sandstone: —
thickly bedded, excellent rock quality.
s I7
80 .52 9
211.9
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Date Started 071799 Date Completed 071799 Sampler: Type Split Spoon Dia. b cm Date Started 071799 Date Completed 071799 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 55-4 Station & Offset Surface tlev. 285.0 m Water Elev. Boring No. TR 55-4 Station & Offset surface Elev. 285.0 m Water Elev.
E(Irﬁ\; D(;g’rh STd.RPQeDn./ (Rn?(): (Lrgjs Description %. Physical Characteristics E(IH?X" D(ren[.))’rh STd’£}(]e§"/ (Rn?)c (Ln?js Description %‘ Physical Characteristics
E2 (7 77z ]7r]7 0D0T E2 [ T 7« ]7] = 0D0T
& |agg. [cs. S, it |clay FEOP (% | class. a  |age. |cs. Fs. it foay Fb P RG] ciass,
285.0 5 cm Asphalt--Probable fill-red Clay w/ 276.3
284,71 \:ﬂrgoes of sandsfone fragments and oxides; /
h-5-4-6 0.37 10.24 oist. | 0 || E 98 |63 {34 | 36 A-7-6 276 9 o
2840 LI q2'|2‘2255 Kkg//cmzZ e Moderately hard, light gray fine grained
an-=». g/scm sandstone; fair rock qualitys clay seam at
. -4-6- . . i | 7 A-T-5 . . N
638 biree8 00 1030 5 osible Filmottied brown and red sify cY e = i b 223 1016 | 14 . qu = iTlka/om? 0
2835 | \clay w/ traces of sand (CL); moist, stiff. / — Notes Lifter | barrelb binded
N ote: Lifter in core barrelbecame binde
2 6_E4_|O_” 0.43 O.[8 qh—4.5+ Kg/CmZ 3 2 2 2 94 42 2' !8 A_?_G EE |'n CGSing, reSUHing En core |OSS as S(Jmp|e
282.9 was refrieved.
282.6 lI-15-18-22 0.55 10.06 ah=3.75 ka/cme 4 20
282"3 ] ’ ) Light yellowish brown and red silty clay w/ 33 ]
. traces of sand (CL); slightly moist, hard. . -
3 9-18-20-22  10.37 l0.24 \Dork maroon to gray seam around 3.7 m, / 5 17 12 Bottom of boring @ Il.7 mefers.
gh=4.5+ kg/cm2
4 13
280.3 23-50/0.3  10.21 10.03 6 9
280.1 1 Soft, gray to dark gray arenaceous shdle. L
5 14
214 6 50/0.3 0.09 [ [ 5
7 [3
2118 70/0.2 0.06 10.00 8 |
! 7
2765 ] Light brown, moderately hard, fine grained o
2164 50/0.2 0.06 10.00 sdndsTone, rr’mssive light browyn sandstone. | 9 J

©
Zo
=M
A
o
(@] <(9
=z oz
2 w .
i z‘j
w
o5
Yo >
Moo
S
(]
ZE—wn
<t D0 Ll
onT =

Q)

CALCULATED
CHECKED

DATE

1720700

REVIEWED

DRAWN
MDH

FOUNDATION SOIL PROFILE
BORING LOGS

ATH-33-30.981

05

=




16:05:08

g:\18287\geotech\PROJECT SCIL PROFILENGANNETTLOGS.dgn

23 APR 200l

GANNETT FLEMING
4I51EXECUTIVE PARKWAY
WESTERVILLE, OHIO 4308

SUITE 350

@

CALCULATED
CHECKED

DATE

1720700

REVIEWED

DRAWN

MDH

BORING LOGS

Date Started 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. 5 cm Date Starfed 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. b cm
Boring No. TR 55-5 Station & Offset Surface Elev. 284.7 m Water Elev. Boring No. TR 64| Station & Offset Surface Elev. 286.Im Water Elev. 280.2 m
E(L;’\; D(;[.))Th STd‘RP&?“/ (Rn?(): I(‘rﬁjs Description % ) Physical Characteristics E([ﬁ 9;{))% STdDFIQDC?Dn'/ 51?()3 (Ln?.?s Description % ) Physical Characteristics
E2 (71717217 ]~ 5 0D0T e [ T2 1717~ s 0D0T
& lage |os. s, it loay F& T Y| cigss. & lage les. s it foay FEOP {%C ] class,
284.1 7.5 cm Pavement--mottled orange-brown w/ 286.| 9 cm Topsoll--fill-mottled brown/light
284.4 trace red and gray silty clay w/ traces of 4-5-7-1  10.30 [0.30 | brown to beige silty clay w/ traces of ’ lo
284 | 1 5566 0.40 0.2l \ox%des and fine sand (CL); moist, stiff. / | 2854 ] oxides and sand; moist. gh=4.5+ kg/cm2 /
283.7 | \ , ah=l.75 kg/cm2 | 694 {040 |o.21 Ty T 2 Ii
283.4 7-0-14-16  [0.40 [0.21 \quhT orange brown tlay w/ fraces of / 2 |5 o |9 |19 |56 \-7-6 284.8 e
" ° “1 Loxides (CLimoist, very stiff. " Fil: orange-brown silt and sand w/ fraces
283 ] 29-20,/0.4 0.27 gh=2.25 kg/cm2 3 284.5 — 3-3-3-3 0.40 0.2 ‘\of oxides: moist. gh=.5 kg/cmz, w.c.= |77 3 0 | 0 156133 |28 |7 126 A-4b
5 - - Olive brown to olive silty clay w/ fraces 284.2 | - qh=1.0 kg/cm?2
282.5 of oxides (EL) slightly moist, hard. 283.9 2-2-3-2  [0.40 Jo.2l qh=0.5 kg/cm2 4 13 4|3 |45]3 29 | A-4a
10-50/0.4  [0.2t 10.06 gh=4.5+ kg/cmz A 2836 Brownish gray silty clay w/ traces of wood
2821 ] gh=4.5+ kg/cm?2 ’ ] 0 and organic material (CL, OL); very moist, :
281.9 Moderately hard sandstone rocks (fragments shelby fube 0.6l soft.
3 50/0.3 0.06 [0.03 in samplo): 5 3
4 282. |4 ,
280.5 5550704 oo To.oe : 9819 Omnge-browp and frace gray siity clay w/
2804 1 " ———— Soft, weathered gray shale (fragments in | T-10-14 0.46 \Jsr;i(lfofes of fine sand (CL); moist, very / 6 18
samplel. .
5 g 281.2 5 gh=4.5 kg/cm2
" Light brown w/ trace gray very silty clay/
clayey silt w/ weathered siltstone/
— _ sandstone fragments (CLML); moist to very
219.0 280.4 moist, hard. /
0.4 i
. 79.3 - -
218.0 7 Light brown, fine sandy silt w/ fraces of ‘ 7 Soft, gray tfo olive gray silty clay (CL)
5775 oxides (SM); slightly moisT, hard. " . 278.9 and shale.
. 59-26-50,  [0.27 loup [Extremely weathered siltstone/fine grained 8 : 21-50/0.4 0.24 10.03 gh=4.5+ kg/cm2 8 12
277, | 0.3 ’ : sandstonel —
. \ . I -
] / Bottom of boring @ 7.6 meters. ]
211.8 -
B 2778 500 .00 [0.03 [T Bottom of boring @ 8.3 meters. e |
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Date Started 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. 5 cm

Boring No, TR 55-5 Station & Offset Surface Elev. 284.7 m Water Elev.
Elev. |Depth] Std.Pen./ Rec. |L o . o
(;:X (;[3 R(?[? (n?')c (rﬁjs Description %éc; Physical Characteristics
z | v n | nhx b 0D0T
& lage |os. s, it loay F& T Y| cigss.
284.1 7.5 cm Pavement--mottled orange-brown w/
284.4 trace red and gray silty clay w/ traces of
284 | ] 0-5-6-6 0.40 10.21 \ox%des and fine sand (CL); moisT, stiff. / |
283.7 | \ gh=1.75 kg/cm?2
" Light orange brown Clay w/ traces of
283.4 T-0-14-16 0.0 |0.2 n\ oxides (CLMmoist. very SHFf. / 2 |5 o |9 |19 |56 \-T-6
283. — 750704 o027 . . . qh=2.25 kg/cm2 3
’ Olive brown tfo olive silty clay w/ traces
2805 of oxides (CL); slightly moist, hard.
) 40-50/0.4 0.2l ]0.06 qh=4.5+ kg/cm2 4
282. T gh=4.5+ kg/cm2
281.9 Moderately hard sandstone rocks (fragments
3 50/0.3 0.06 [0.03 in samplo): 5
4
80.5
5804 22-50/0.4  10.21 10.06 - b
. ] Soft, weathered gray shale (fragments in
sample).
5
2130 6 30-50/0.3  0.24 10.00 7
218.0 - - -
7 Light brown, fine sandy silt w/ fraces of
2775 oxides (SM); slightly moisT, hard. " .
. 59-26-50,  [0.27 loup [Ex%rimeiy] weathered siltstone/fine grained 8
20| 03 g Sance oY
] Bottom of boring @ 7.6 meters.




Date Starfed 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. b cm

Boring No. TR 64| Station & Offset Surface Elev, 286./'m Water Elev. 280.2 m
E([g\; [%;{))fh sm.g&n./ 5{?()3 (Ln?js Description %d Physical Characteristics
Ez v | v | v 7| s 0D0T
& lage les. s it foay FEOP {%C ] class,
286.l 9 cm Topsoil--fill-mottled brown/light
4-5-7-1  10.30 [0.30 | brown to beige silty clay w/ traces of ’ lo
2854 ] oxides and sand; moist. gh=4,5+ kg/cm2 /
4,
264.8 Fill: orange-brown silt and sand w/ fraces
284.5 — 3-3-3-3 0.40 0.2l hof oxides; moist. gh=l.5 kg/cm2, w.c.= IT7. 3 O |1 |10 |5633 |28 |7 126 A-4b
284.2 2 gh=.0 kg/cm?
283.9 2-2-3-2 [0.40 J0.2 qh=0.5 kg/cm2 4 13 [ 4 |13 4535 29 A-4a
283.6 Brownish gray silty clay w/ fraces of wood
’ ] and organic material (CL, OL); very moist,
. shelby fube 0.6l soft. 5
282 |4 ,
281.9 Orange-brown and trace gray silty clay w/
’ 7-10-14 0.46 \;ﬁ'ooes of fine sand (CL) moist, very / 6 18
—] tiff.
281.2 5 gh=4.5 kg/cm?
" Light brown w/ trace gray very silty clay/
clayey silt w/ weathered siltstone/
— sandstone fragments (CLML); moist to very
280.4 moist, hard. /
6 | [71-21-50/  ]0.43 ah=2.75 kg/cm? 1 6
0.4 f
213:3 7 Soft, gray to olive gray silty clay (CL)
278.9 and shale.
’ 2-50/0.4 0.24 10.03 gh=4.5+ kg/cm2 8 2
8
211.8
977.8 _|__50/04 .00 [0.03 [T Bottom of boring @ 8.3 meters. g f
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Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-2 Station & Offset Surface Elev., 287.m Water Elev. Boring No. TR ©64-3 Station & Offset surface Elev. 288.7 m Water Elev.
E(]rﬁ\; D(;E))Th sm.;&n./ (Rn?(): (Ln?js Description %- Physical Characteristics E(L‘:X‘ D(;['))Th STd'FSOeS]“/ (Rn?(): I(_rgjs Description %. PhysicalCharacteristics
E2 v 77171z 0DOT 2 [z 7 7 7]% 0DoT
& |agg. oS, s, it ey F5OPR (% ] ciss. & |aga. [cS. Fs. bt foay b %G| clgss.
281l 100 loss o Probable fill-mottled brown and orange E 0 288.1 5 cm Pavement
el . . brown silty clay w/ little o some sand, 288.4 - - ‘
— : Lol —4-2-5070.3 030 lo.09 | Light brown silty sand w/ sandstone | 2
286.5 \;g?gfsq%;%i’dfs/g;g gravel; slightly / 0/0 fragments (SM); slightly moist to moist,
| (2-II-7-7 0.37 l0.24 Uit orange brown w/ Trace aray sondy it 2 9 |17 136 120127 i3 A-4q 287.8 ; T ERGE dense; [weathered fine ¢rained sandstone. 5
285.9 (ML); slightly moist to moist medium dense. ' : - Sandstone fragments below 0.9 m. i
2856 | —1 55203 037 |o.og pO0Zk2 ka/eme : 3|8 |4 |33 |31 || A-4q 872 | — : : : : :
Light olive brown and orange brown siity Light brown fine to medium gmmgadl, medium
285.3 ? clay (CL); slightly moist, hard; laminated % 1o modergfely fjord sondsfpne; fmr° to good
7-30-40-38  0.37 lo.24 | structure;olive brown in sample *5. 4 7 17 16 4 |29 I A-6a rock quality, Thick to massive bedding.
2847 qu=86.0 kg/cm2
’ ] gh=4.5+ kg/cm? ]
3 [4-28-40-36 0.6l 5 13 3
75 2.59 10.46 3
283 |4 . . . 4
083.0 Olive to gray silty clay (CL); slightly
’ [7-39-50/ 0.34 10.06 oist, hard:; [Extremely weathered shalel. / 6 15
03 f h=4.5+ kg/cm2 Il T
a grem 284 Bottom of boring @ 4.6 meters.
5 5
2816 — - - —
2815 Light gray, medium hard sandstone
oo L6 ,_50/03 1009 \(fragments). ! 6
) Light gray to gray, medium to moderately
hard sandstone; Tair rock quality, Thickly
— bedded. qu=518.0 kg/cm? —
53 68 0.5 8
1 7
2135 5 Bottom of boring e 7.6 meters. :
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Date Started 07599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-2 Station & Offset Surface Elev, 287.m Water Elev.
E(lrﬁ\; D(;E))Th sm.;&n./ (Rn?()) (Ln?js Description %- Physical Characteristics
E2 v 77171z 0D0T
& |aga. leS. s it Joay & PR (% | cioss.
281 Probable fill-mottled brown and orange
6-17-17-20 |05 [0.46 | brown silty clay w/ little to some sand, | 2
286.5 ] traces of oxides and gravel slightly
| \moist. qh=4.5+ kg/cm2 /
2171 0.37[0.24 Light orange brown w/ trace gray sandy siit 2 3| T 3620t 15 A-4a
285.9 (ML)s slightly moist To moist medium dense.
2856 | —| 5-5-2-3  |0.37 |o.4 ppADcko ka/om? : 3|8 |4 |33 3|1 || A4
Light olive brown and orange brown siity
2853 | o clay (CL); slightly moist, hard; laminated
71-30-40-38  [0.37 |0.24 | structure;olive brown in sample *5. 4 17T |7 |6 [4]29 I A-6a
2841 ] gh=4.5+ kg/cm?
3 14-28-40-36 0.0l 5 I3
283 |4 : : ,
083.0 Olive to gray silty clay (CL); slightly
’ [7-39-50/ 0.34 10.06 oist, hard:; [Extremely weathered shalel. / 6 15
— 0.3 f gh=4.5+ kg/cmz
5
2816 — - -
281.5 Light gray, medium hard sandstone
a3 Le | 50/0.3  10.03 \(fragments). !
) Light gray to gray, medium to moderately
hard sandstone; Tair rock quality, Thickly
— bedded. qu=518.0 kg/cm?
53 .68 (0.5 8
7
2135 5 Bottom of boring e 7.6 meters.




Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm

Boring No. TR 64-3 Station & Offset Surface Elev. 288.7 m Water Etlev.
E(L‘:X‘ D(;['))Th STd'FSOeDnH/ (Rn?(): I(_rgjs Description %. Physical Characteristics
E2 7 [« |7 7] 0D0T
& |agg. [cs. Fs. biit Joay = PO C | ciss.
288.1 5 cm Pavement
288.4 - -
—4-2-50/0.3  10.30 lo.09 | Light brown silty sand w/ sandstone | 2
275070 fragments (SM); slightly moist to moist,
0878 | | dense; [weathered fine ¢rained sandstone.
5/0.4 0.09 10.03 | Sandstone fragments below 0.9 m. L2 ]
287.2 —

Light brown fine to medium grained, medium
2 to moderately hard sandstone; fair to good
rock quality, thick to massive bedding.
qu=86.0 kg/cm2

75 2.59 10.46 3

284.l -
Bottom of boring @ 4.6 meters.




16:06:55
g:\18287\geotech\PROJECT SOIL PROFILENGANNETTLOGS.dgn

23 APR 200l

Date Started 07599 Date Completed 071599 Sampler: Type Split Spoon Dig. 5 cm Date Started 07599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-4 Station & Offset Surface Elev. 294 m Water Elev. Boring No. TR 64-5 Station & Offset Surface Elev. 293.8 m Water Elev.
E(]rﬁ\; [:;E’)fh STd.RPgDn./ E{n?? (Lrgjs Description 9&6 Physical Characteristics %l[ﬁx' [iﬁf)fh STd;.RPée[s)w./ (R”?(): I(_rgjs Description gd Physical Characteristics
=20 I I A A 5 0D0T =2 I I A I 0D0T
& |aga. oS, FS. it ooy FEOPRO(ME ] class. 9 lage [cS. Fs. bt foay Bt P [ %C ] cigss.
291.4 5 cm Pavement (tar and chip) 293.8 5 cm Pavement--(tar and chip); fill-mottled
29 —_ Light orange-brown w/ light gray silty clay 2335 | \brown silty clay w/ sand. -
4-4-6-1 0.43 108 | w/ traces of oxides (CL): moist, medium | 19 4-2-3-5 0.30 [0.30 [ Red w/ trace orange-brown and gray siity | 3l
2905 [ stiff fo stiff. gh=2.25 kg/cmZ 293 | clay w/ frace oxides (CL); moist, soft.
' -20-50/ 0.3 [0.09 ah=4.5+ kg/cm? 2 0 293 ahl25 kg/cmz
290.2 I . . - 8-6-1-14 0.34 10.27 7 . mol 2 0 || 2 |30 | 66 28 A-7-6
I Light olive brown to olive silty clay (CL) ] Ezgdw frace gray siity clay (CL; moist,
2633 20-50/0.3__[0.2 [0.03 | sliahtly moist, hard. 3 7 2923 \ " -
) o | 6-6-8-10  |0.43 |oui8 an=3.15 kg/cm2 3olo 18] |9 |45 |21 | AT6
289.3 2917 gh=2.25 kg/cm?2
’ 50/0.4 0.09 {0.03 4 ' agh=2.5 kg/cm2
289.0 — - - —{ 6-10-14-16 0.46 (0.5 4 26
; Medium fo moderately hard light brown -~
288. 3 \{iandsTone fragments; auger refusalat 2.7 . 3 ah-2.75 ka/cm?
: 5-9-14-15 0.40 0.2l 5 23
Medium To moderately hard light brown 290.5
] sandstone; fair rock quality, thick fo : |
. . ive bedding. . . . - - -
4 54 .80 10.03 | massive bedding 5 290.2 4 shelby tube [0.37 [0.24 LEg_hT olve brown To beige sty oy (L% 6
Darker brown striations noted in core 089.7 moist, hard.
sample. 18-35-50/  10.37 [0.03 7 12
— — 0.3 T
2868 qu=l19.2 kg/cm2
5 5
—_ 288.4 — - - -
6l 2.3 6 £88.2 Light brown to beige, medium to moderately
6 ¥ 6 5070.4  10.09 [0.03 | hard, fine to medium grained sandstone w/ 8
288.l dark brown striations/laminations: good to
excellent rock qudlity; massivley bedded.
| _ qu=l5l.2 kg/cm?
284.7 - 15 .83 9
7 Bottom of boring @ 6./ mefers. 7
T 286.3 T
8 8
] | 98 .58 10
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Date Started 07599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-4 Station & Offset Surface Elev. 291.4 m Water Elev,
E(]rﬁ\; [:;E’)fh STd.RPgDn./ E{n?(): (Lrgjs Description 9&! Physical Characteristics
E2 [ T7 17171z I 00T
& |aga. oS, FS. it ooy FEOPRO(ME ] class.
2914 5 ¢m Pavement (tar and chip)
24 —_ Light orange-brown w/ light gray silty clay
4-4-6-7  10.43 {08 | w/ traces of oxides (CL); moist, medium | 19
290.5 E stiff fo stiff. gh=2.25 kg/cm?
290.2 I-20-50/  [0.37 [0.09 gh=4.5+ kg/cm2 2 10
I Light olive brown to olive silty clay (CL)
289.9 20-50/0.3 0.21 10.03 SI!Qh‘Hy moist hard. 3 7
2
;::2 50/0.4 0.09 10.03 4
: ] Medium to moderately hard light brown
288.7 3 \{iandsTone fragments; auger refusalat 2.7
Medium To moderately hard light brown
| sandstone; fair rock qudlity, thick tfo
54 .80 10.03 | massive bedding. 5
4
Darker brown stfriations noted in core
sample.
2868 qu=l19.2 kg/cm2
5
I 2.3 6
6
J
264 7 Bottom of boring @ 6.7 meters.
8




Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm

Boring No. TR 64-5 Station & Offset Surface Elev. 293.8 m Water Elev.
E(l[ﬁx' [i%[.))fh STd“ngg]‘/ (R”?)C I(‘rﬁis Description g. Physical Characteristics
=2 I A 7 P 0D0T
9 lage [cS. Fs. bt foay Bt P [ %C ] cigss.
233.8 5 cm Pavement--(tar and chip); fill-mottled
293.5 \brown silty clay w/ sand. /
] 4-2-3-5 0.30 10.30 | Red w/ frace orange-brown and gray silty | 3
293 | clay w/ trace oxides (CL); moist, soft.
292.9 ah=1.25 kg/cm? |
8-6-1-14 0.34 10.27 liRed w/ trace gray silty clay (CL); moist, 2 O |1 |2 ]30]66 28 A-T-6
292 3 —_ hard.
o | 6-6-8-10  |0.43 |oui8 \ an=3.15 kg/cm2 Vs (ol (6] o lels|a] st
2917 gh=2.25 kg/cm?2
) gh=2.5 kg/cm?
—{ 6-10-14-16 0.46 (0.5 4 26
23 3 gh=2.75 kg/cm2
5-9-14-15 0.40 0.2l 5 23
290.5 ]
2302 ) shelby ‘fube 0371024 Light olive brown to beige silty clay (CL); 6
289.7 moist, hard.
18-35-50/  10.37 [0.03 7 12
— 0.3 f
5
288.4 — - - -
£88.2 Light brown to beige, medium to moderately
¥ 6 5070.4  10.09 [0.03 | hard, fine to medium grained sandstone w/ 8
288.l dark brown striations/laminations: good to
excellent rock qudlity; massivley bedded.
_ qu=l5l.2 kg/cm?
75 .83 9
;
286.3 T
8
| 98 .58 10




Date Started 071599 bate Completed 071599 Samplers Type Split Spoon Dia. 5 cm

Boring No. TR 64-5 Station & 0Offset Surface Elev. 293.8 m Water Elev.

Elev. [Depth] Std.Pen./ Rec. |Loss

m) m RQD () ) PhysicalCharacteristics

Description

0DOT
Class.

A A Lol L %
Agg. |C.S. |F.S. bilt |Clay

Sample
No.
=~
P
2

LL. Pl [W.C

2BA1 Bottom of boring e 9.2 meters.




16:07:33

23 APR 200l
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Date Started 071599 Date Completed 071599 sampler: Type Split Spoon Dia. 5 cm Date Started 073099 Date Completed 073099 sSampler: Type Split Spoon Dia. hoom
Boring No. TR 64-5 Station & 0Offset Surface Elev. 293.8 m Water Elev. Boring No. RAW-| Station & Offset Surface Elev, 2.3 m Water Elev.
E(m [iﬁf)fh SM"RP(%n'/ 5”?(; I(Eg':)ss Description %d PhysicalCharacteristics E(Jg\; [%%[_))Th Sfd"g;&'/ En?)c i(‘”?js Description %0' Physical Characteristics
=2 I A A A 5 0D0T Ez v |z |zl 0D0T
& agg. [os. Fs. it ooy FE PR O[RE ] Class. & lage les. s gt foay FE O {%C 1 ciass.
2.3 10-50/0.  10.09 0.09 | Fil-graveland topsoill8 cm |
7 gravela 0pso .
284 Bottom of boring @ 9.2 meters.
| 0 —_
201 55/0.2 0.00 {0.06 | Light brown, moderately hard sandstone ?
10 fragments. Had to grind down to set core
barrel.
] 209.6 . .
I ? Light brown to gray, hard, medium tfo coarse
sandstone; good to excellent rock quality,
massive bedding; light gray below about 3.5
_ | 16 L25 0.5 | m, qu=I54.8 kg/cm2 3
3
c 208.2
3 4 92 .52 4
206.1 Bottom of boring @ 4.6 meters.
14 5
15 6
6 7
I7 8
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Date Started 073099 Date Completed 073099 sSampler: Type Split Spoon Dia. b cm
Boring No. RAW-| Station & Offset Surface Elev, 23 m Water Elev.
E(Jg\; [%%[_))Th Sfd"g;&'/ En?)c i(‘”?js Description %. Physical Characteristics
2 (72 177 17]7 0D0T
& lage les. s gt foay FE O {%C 1 ciass.
2.3 10-50/0.] 0.09 10.09 | Fill-graveland topsoill8 cm. |
207 | ] .
55/0.2 0.00 {0.06 | Light brown, moderately hard sandstone ?
fragments. Had to grind down fto set core
barrel.
209.6 - -
? Light brown to gray, hard, medium to coarse
sandstone; good to excellent rock quality,
massive bedding; light gray below about 3.5
| [ L25 0.5 | m, qu=I54.8 kg/cm2 3
3
208.2
4 92 .52 4
206.1 Bottom of boring @ 4.6 meters.
5
6
7
8




16:08:44
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Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon Dia. h cm Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-2 Station & 0ffset Surface Elev. 216.2 m Water Elev. Boring No. RAW-3 Station & 0ffset Surface Elev, 219.Im Water Elev.,
E(m D(;%Th STd“&fS“/ (R”(]a)c (Lrg.?s Description g . Physical Characteristics E(E[;N) [%;;'))’rh Sfd,é’(?[)n./ 51?? (Ln?.?s Description % ] PhysicalCharacteristics
2 7 (77 ]7] 7 0007 E2 7 77z ]7]« 0D0T
& |aga. [cS. .S it ooy b P {%C ] class. & |aga. [cs. Fs. bt oay BT[] class.
216.2 Mottled red and brown w/ trace light brown 29.l Mottled gray w/ trace maroon silty clay w/
B8 2-3-15-50710.27 10.30 | silty clay w/ traces of sandstone fragments | e 2-4-5-1  10.34 10.27 | traces of limestone nodule fragments (CL); | 7o I 95 42119 |12 A-T-6
oy —_ 04 '\§CL); moist, very stiff; gray shale noted 2185 — moist, medium stiff. gh=4.5+ kg/cm?
. 50/0.3 0.03 10.06 { \in bottom of. spoon.  qh=2.25 kg/cmZ 2 218.3 o o-27-34-50, 034 lous [\ qh=4.5+ kg/cm? 5 8
SO?;O med{umdhorddggcy Sr.elpGJrceous shale 218.0 0.2 , Gray w/ trace olive brown silty clay (CL);
Had to grind through bedrock to set core 50f7, gray arenaceous shdle.
barrelat 2.9 meters. 21.2
2 2+ 50/0.4  [0.06 [0.06 4 ] 4
— 466 | — 7950703 |0 [0.06 5 3
245.3 3 Light gray fine fo medium grained, medium 216.0 : 50703 0.09 c
to moderately hard sandstone; thickly 215.9 . VY | K \ /
. \ J . ght brown tfo gray, soft to moderately
— Ee;jgreﬂczi, good fo fair rock quality. qu=>22.1 2(5.4 ] hard, arenaceous shale w/ limestone nodules
75 .65 10.00 9 3 . and moderately hard to hard, fine o medium
4 4 grained, light gray sandstone w/ dark
0.9 sfﬁaﬂons; good rock quality, medium to
2||E6 ] --trace of light brown color 4.3 m to 4.4 m ] 75 134 loJg | Thickly bedded. 7
. dee
P 214.4 moderately hard shale 3.5 m to 4.3 m deep:
3] 8 light brown soft to medium shale in top 10
! - = y cm of core run,
203 — ) --trace of light brown color 5.3 m to 5.5 m —
deep
b b
210.1
0.7 87 3.05 8
— “l = qu=500.4 ka/cm?
209.2 7 45 .40 0.1 5 7
' --light brown sandstone with "poor" rock
qudlity below 7.0 m (findll.5 m core run
] appeared to have been disturbed during .
208.6 e 2l1.5 - - - - -
g \dmllmg), o3 5 Light gray, striated fine fo medium grained,
Bott f boring @ 1.6 meters. : moderately hard sandstcne; excellent rock
ottom or boring quality, thickly bedded.
] - 100 1.52 9
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Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon Dia. 5 cm

Boring No. RAW-2 Station & Offset surface Elev. 26.2 m Water Elev.
E(m D(;L_))Th S’rd.g(%w,/ (R;)C (Lrg.?s Description %. Physical Characteristics
2 7 (77 ]7] 7 0007
3 Agg. [C.S. |F.S. pilt {Clay LL. Pl HC Class.
206.2 Mottled red and brown w/ trace light brown
B8 2-3-15-50/ 10.27 10.30 | silty clay w/ traces of sandstone fragments ' 9
: —_ 0.4 (CL); moist, very stiff; gray shale noted
2.6 50/0.3 _ [0.03 [0.06 | \n bottom of ‘spoon. qn=2.25 kg/cm? 2
Soft to medium hard gray arenaceous shale
and fine grained sandstone/siltstone.
] Had to grind through bedrock fto set core
2 barrelat 2.9 meters.
245.3 3 Light gray fine fo medium grained, medium
to moderately hard sandstones Thickly
. bedded, good to fair rock qudlity. qu=522.7
75 165 0.0 | Ko/cme 3
4
2013 ] --trace of light brown color 43 m to 4.4 m
2116 deep
5
. L 4
203 — % & --trace of light brown color 5.3 m fo 55 m
deep
b
210.1
209.2 7 45 .40 0.1 5
) --light brown sandstone with "poor' rock
qudlity below 7.0 m (findll.5 m core run
208.6 ] appeared to have been disturbed during
" ] \driling).
Bottom of boring @ 7.6 meters.




Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-3 Station & Offset Surface Elev. 219,/ m Water Elev.
E(E;v) [%;Th Sfd,é’(?[)n./ 51?(): (Ln?.?s Description % , PhysicalCharacteristics
E2 7 77z ]7]« 0D0T
@ lage [cS. s bt foay FE O [ | cioss.
219. Mottled gray w/ trace maroon silty clay w/
2-4-5-1  10.34 10.27 | traces of limestone nodule fragments (CL) | 212 95 (42 |19 |12 A-1-6
218.5 ] moist, medium stiff. gh=4.5+ kg/cm?2
283 | | |9-27-34-50/ [0.34 lo.ds [\ qh=4.5+ kg/cmz 2 8
218.0 0.2 ; Gray w/ frace olive brown silty clay (CL):
217.9 50/0.3 0.09 | \slighﬂy moist, hard. 3 1
] Soft, gray arendaceous shale.
27.2
2+ 50/0.4  [0.06 [0.06 4 ] 4
466 | — 7950703 |0 [0.06 5 3
216.0 J
) 50/0.3 0.09 b
215.9 / Light brown to gray, soft to moderately S
2/5.4 ] hard, arenaceous shale w/ limestone nodules
: and moderately hard to hard, fine o medium
4 grained, light gray sandstone w/ dark
sfﬁaﬂons; good rock quality, medium to
] 75 .34 10.8 thickly bedded. 7
214.4 moderately hard shale 3.5 m to 4.3 m deep:
8 light brown soft to medium shale in top 10
cm of core run,
b
0.7 87 3.05 8
“t - qu=500.4 kg/om?
7
21L5 ] . . , , .
o3 Light gray, striated fine to medium grained,
’ 8 moderately hard sandstcne; excellent rock
quality, Thickly bedded.
- 100 1.52 9




Dia. 5 cm

Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon
Boring No. RAW-3 Station & Offset Surface Elev. 219.Im Water Elev.
E(Ime\; D(%?)Th STd"g(fD”'/ i%n?)c ;('n?js Description %. PhysicalCharacteristics
E (7177 ]7]7 0D0T
G |aga. |o5. s, it Joay P (%E T class,
2038 | Bottom of boring e 9.3 meters.
10
I
12
13
14
15
6
I7
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Date Started 080599 Date Completed 080599 Sampler: Type Split Spoon Dia. 5 cm Date Started Q72999 Date Completed 072999 sampler: Type Split Spoon Dia. b om
Boring No. RAW-3 Station & Offset Surface Elev. 219.Im Water Elev. Boring No. RAW-4 Station & Offset Surface Elev. 220.9 m Water tlev,
E(Ime\; D(%?)Th STd.FE’(?Dn./ ?n?)c ;(‘n?js Description %d PhysicalCharacteristics E(Ig'\;, D(;['))Jrh STd.é’&;}./ EQ”?)C (Ln?js Description %. PhysicalCharacteristics
Sz (v lvu vz 0D0T E [7 177z~ 0DoT
& |agg. [cs. .S, bit [clay FEOPI%C | closs. & |agg. s, Fs. it [oay Bt C 1 class.
2098 220.9 P 030 1030 Fil-grayish brown silty clay w/ fraces of ! L bsle . e
. - e . . black and gray shale fragments: moist. -
—] Bottom of boring e 9.3 meters. 2209 —_ qh=3.25 kg/cm?
0 | l28-28-3-37 |os |0.43 an=2.5 kg/cmz 2 4
219.6 - ;
_ | 20-50-50/ [0.24 0.2 Dﬁrgﬂohvehgiﬂg Tg lgrqy f”;y g;ioy T(CUs 311 |23 94 |45 (20 | | A-T-6
— 0.2 , slightly moist, hard; laminated structure.
219.0 gh=4.5+ kg/cm?
I 218"7 2 30-50/0.3 (05 10.09 4 8
' Very soft to soft, gray arenaceous shale,
— 284 — 550702 [08 [0.03 5 7
2 3
13 4
26,7
216.6 50/0.5 0.09 10.06 - - 6
] . ] 0 W Soft to medium, gray arenaceous shale; fair 7
216.4 \ . rock quality, medium bedding.
4 2 --limestone nodules and lenses noted below
50 .43 10.09 | about 4.6 meters. 8
5 o8 .
Moderately hard in and below sample *9,
7 87 152 9
16 213.8 - :
Medium to moderately hcrd, gray, fine
grained sandstone/siltstone; thick fo
] 213.3 — massive bedding: fair to good rock quality:
isolated fissile lenses.
17 8
77 L3 10.2 10
o 2.
A2 qu=277.6 kg/cm?

GANNETT FLEMING
4I5IEXECUTIVE PARKWAY

SUITE 350

@

WESTERVILLE, OHIO 4308l

CALCULATED
CHECKED

DATE

/720/00

REVIEWED

DRAWN
MDH

FOUNDATION SOIL PROFILE

BORING LOGS

ATH-33-30.981

05

O




Date Started 072999 Date Completed 072999 sampler: Type Split Spoon Dia. b om
Boring No. RAW-4 Station & Offset Surface Elev. 220.9 m Water tlev,
E(Ig'\;, D(;['))Jrh STd.é’&;}./ EQ”?)C (Ln?js Description %. PhysicalCharacteristics
E [7 177z~ 0D0T
& |agg. s, Fs. it [oay Bt C 1 class.
220.9 Fil-grayish brown silty clay w/ fraces of
2-5-7-12 0.30 10.30 | biack and gray shale fragments; moist. f 1414 |23)6e2 lo A-1-6
220.2 ] ah=3.25 kg/cm2
| l28-28-3-37 |os |0.43 an=2.5 kg/cmz 2 4
219.6 - .
_ | 20-50-50/ [0.24 [0.12 ch_lréﬂohve#giag fg lgrqy f”;y g;ioy T(CU: 301 |23 94 145 {20 | 1 A-7-6
0.2 slightly moist, hard:laminated sfructure.
29,0 —_— ah=4.5+ ka/cm?
218"7 2 30-50/0.3 (05 10.09 4 8
' Very soft to soft, gray arenaceous shale,
284 — 550702 [08 [0.03 5 7
3
4
26,7
216.6 50/0.5 0.09 10.06 - - 6
. ] 50 001 Soft tfo medrum, gray arenaceous shale; fair 7
216.4 \ rock quality, medium bedding.
2 --limestone nodules and lenses noted below
50 .43 10.09 | about 4.6 meters. 8
248 |2
Moderately hard in and below sample *9,
87 152 9
8
Medium to moderately hcrd, gray, fine
grained sandstone/siltstone; thick fo
213.3 - massive bedding; fair to good rock quality:
| 5 isolated fissile lenses.
77 L3 10.21 10
212.2
qu=277.6 kg/cm?




Date Started 072999 Date Completed 072999 sampler: Type Split Spoon Dia. 5 ¢cm

Boring No. RAW-4 Station & Offset Surface Elev, 220.9 m Water Elev,
E(Ifﬁ\; [i;[-))’rh Ser.FI:aaDn./ (ﬁr?? (LH?_?S Description %‘ Physical Characteristics
[ T7 17z 171x 0D0T
& |aga. lcs. Fs. it loay LR %G1 s,
2118
10 56 .83 I
210.6 - - - -
Hard, light brown, fine To medium grained
] sandstone w/ dark striations: isolated
200.0 | fissile lenses.
) Bottom of boring @ 10.9 meters.
12
13
14
15
16
I/




16:10:32

23 APR 200l

g:\18287\geotech\PROJECT SOIL PROFILENGANNETTLOGS.dgn

Date Started 072999 Date Completed 072999 sampler: Type Split Spoon Dia. 5 cm Date Started 072899 Date Completed 072899 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-4 Station & Offset Surface Elev, 220.9 m Water Elev, Boring No, RAW-5 Station & Offset Surface Elev., 2204 m Water Etlev.
E(Ifﬁ\; [i;[-))’rh Ser.FI:aaDn./ (ﬁr?? (LH?_?S Description % ‘ PhyslcalCharacteristics E(lri\;’ D(;%Th STd,F.{Pé?./ 5?? I(_rgjs Description % ‘ Physical Characteristics
E2 7 [z 17z 7|~ 0D0T 2 [7 17177~ 0D0T
& laga les. Fs. kit ooy FEOPO(%C ] ciass. @ lage. [cS. Fs. bt foay Ft P %G ] cigss.
2118 220.4 Fil: Mottled brownish gray silty clay w/
7-17-23-26 0.2l 10.40 [ traces of sand, gravel, crganic fibers and | I3
] 209.8 ] apparent codl pieces. gh=4.5 kg/
: cm?
210.6 - - - - 219.2
Hard, light brown, fine To medium grained gh=2.75 kg/cm2
] sgnqsfone w/ dark stfriations;isolated 28T — 6-13-14-lo 0.5 10.46 3 2
200 | fissile lenses. 2|8n6 ’ Light brown/beige w/ trace orange silty
) Bottom of boring e 10.9 meters. ’ 19-40-50/ 0.2l 0.5 Jiclay w/ fraces of oxides (CL); slightly 4 0|2 14 (30|64 12 A-1-6
0.2 f oist, hard.
—] 280 1 —7550/03 045 [0.09 |\ gnh=3.0 kg/cmz 5 |3 17 |5 85 |41 [19 [0 | A-T6
gh=4.5+ kg/cm2
12 3
] 268 || .
3 4 Olive brown, soft weathered shale.
263 43-50/0. 0.09 10.09 6 5
14 25:5 2 Light gray, medium hard to moderately hard,
fine grained sandstone.
o 248 | ]
50/0.2 0.03 10.03 [
5 2T L6 30|05 [0.8 3
214.4 \ : : : ;
. Olive and light gray sandstone below 5.8 m;
] soft to medium hard w/ shale/clay seams.
6 7 70 1.52 9
— 212.9 ] - -
Medium hard to moderately hard aiternating
I7 8 gray To light brown, fine to medium grained
sandstone; thickly to massive bedded below
17 149 [0.03 | (.3 m. 10
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Date Started 072899 Date Completed 072899 Sampler: Type Split Spoon Dia. 5 cm
Boring No, RAW-5 Station & Offset surface Elev. 220.4 m Water Elev.
E(lrr?X’ D(;[?)Th STd"FEgS]'/ 5?? I(_rgjs Description %‘ Physical Characteristics
2 [7 17177~ 0DO0T
& |agg. s, Fs. it [oay FEOPE M1 ciass.
220.4 Fill: Mottled brownish gray silty clay w/
7-17-23-26 0.2l 10.40 [ traces of sand, gravel, crganic fibers and | I3
209.8 ] apparent codl pieces. gh=4.5 kg/
cme
219.2
gh=2.75 kg/cm2
8.7 — 6-13-14-l6 0.5 10.46 3 2
2|8n6 ’ Light brown/beige w/ trace orange silty
) 19-40-50/ 0.2l 0.5 Jiclay w/ fraces of oxides (CL); slightly 4 0 |2 ]4 13064 12 A-1-6
0.2 f oist, hard.
280 — 7550705 |05 [0.09 [\ gh=3.0 kg/cmZ 5 3 175 85 |41 [19 [0 | A-T6
: gh=4.5+ kg/cm2
268 | | :
4 Olive brown, sofft weathered shale.
263 43-50/0.1 0.09 10.08 6 5
215.5 5 - ;
Light gray, medium hard to moderately hard,
fine grained sandstone.
4.8 N 50/0.2 03 10.03 7
4.7 | 6 2 .03 0. LTl
. Olive and light gray sandstone below 5.8 m;
] soft to medium hard w/ shale/clay seams.
7 10 [52 9
212.9 ] - -
Medium hard to moderately hard aiternating
8 gray To light brown, fine to medium grained
sandstone; thickly to massive bedded below
17 149 10,03 | (.3 m. 10




Did. 5 ¢m

Date Started 072899 Date Completed 072899 Samplers Type Split Spoon
Boring No. RAW-5 Station & Offset Surface Elev, 220.4 m Water Elev.
E(krz\; Q;%Th Sfd.FI;OeDn./ (R”?? I('”?js Description %. Physical Characteristics
2 7 [« 7 7]+ 0D0T
& |agg. [cs. Fs. kit |oay F5OPO[YE ] class.
2.3 Dark striations below 8.8 m; predominantly
_— light gray and moderately hard below 9.m,
0 70 .52 1
2038 | Bottom of boring @ 10.6 meters.
12
13
14
15
6
7




le:1:04
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Date Started 072899 Date Completed 072899 Samplers Type Split Spoon Dia. 5 cm Date Started 080699 Date Completed 080699 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-5 Station & Offset Surface tlev, 220.4 m Water Elev. Boring No. RAW-6 Station & Offset Surface Elev. 2130 m Water Elev.
E(krz\; Q;%Th Sfd.FI;()ean./ (R”?? I('”?js Description % . Physical Characteristics E(I[ﬁ.\;' [i?n[_))m SM“&?&'/ ?n?? I(_rgjs Description % ' Physical Characteristics
2 [ Tx e Lz 71 by e 0DO0T S2 U7 [ L2 [ 0] 7 1, by ne 000T
v Agg. |C.S. [F.S. pilt (Clay |7 | o Class. Z Agg. [C.S. F.S. piit [Clay [ | ™ e Class.
2113 — - 213 Fil-Mottled brown and gray silty clay w/
Dark striations below 8.8 m; predominantly 8-[-17-I5 0.2l lo.40 . ; o5 19 (13 120133 I A-T-6
. . . some sand and rock fragments; moist.
_— light gray and moderately hard below 9.m, o ] h=3.25 ka/cm?
0 [ K I 3--6-8 [0.09 [0.52 an=L.7> kg/cmz 2 ||
23 ah=2.0 kg/cm2
—] — 5-7-7-9 0.34 10.21 3 6 |7 |8 59 141 19 |15 A-7-6
209.8 -
Botftom of boring @ 10.6 meters. 213
I 2 qh=2.25 kg/cm?
5-5-5-6 0.21 10.40 4 13
N ;:8; N 9-8-20-50/ 10.34 10.27 aneL1b ko/ome 5 Il
2 ) 3 0.5 ) | Light brown silty sand w/ little sandstone
- fragments (SM); moist, medium dense.
— 203.8 — Medium to moderately hard,light brown,
fine to medium grained sandstone; good rock
13 4 quality.
209.0
208.9 | 50/0. 0.03 6
2086 qu=152.2 kg/cmz
4 : 80 |52 7
15 . b
2012 Poor rock qudlity below 6.lm; possible
cavity or soft mud seam from 6.7 m to 1.2
] — m.
33 0.70 10.82 8
16 !
— 205.7 —] -
Marled maroon w/ frace gray and olive, soft
7 g to very soft shale: "good' rock quality;
| medium hard at top of inferval
87 .52 (RQD measurement misleading) 9
] 20861 ™ qu=39.7 ka/cm?
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Date Started 080699 Date Completed 080699 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-6 Station & Offsef surface Elev. 213.'m Water Elev.
E(I;.\;' [i?n[_);m SM“&?&'/ ?n?? I(‘”?_?S Description %d Physical Characteristics
Sz Vv | % 0D0T
@ laga. [cs. Fs. bt foay BR[| class.
213, Fil-Mottled brown and gray silty clay w/
8-1-12-15 0.2l 10.40 | some sand and rock fragments; moist. f 25 19 (13 120 33 2 A-T-6
212.5 ] ah=3.25 kg/cm2
3-1-6-8 [0.09 |0.52 an=l.7> kg/emz 2 ||
23 gh=2.0 kg/cm2
— 5-7-7-9 0.34 0.27 3 26 |7 18 59 141 19 |15 A-7-6
2013 2 qh=2.25 kg/cm?
5-5-5-6 0.21 {0.40 4 13
;:8; N 9-8-20-50/ 10.34 10.27 aneL1b ko/ome 5 l
) 3 0.5 ’ ’ Light brown silty sand w/ little sandstone
- fragments (SM); moist, medium dense.
203.8 — Medium to moderately hard,light brown,
fine to medium grained sandstone; good rock
4 quality.
209.0
208.9 | 50/0. 0.03 6 |
2086 qu=152.2 kg/cmz
2 80 .52 7
6
2012 Poor rock quality below 6.Im;possible
cavity or soft mud seam from 6.7 m to 1.2
— m.
33 0.70 10.82 8
7
205.7 — -
Marled maroon w/ frace gray and olive, soft
8 to very soft shale: "good' rock quality;
medium hard at top of inferval
87 .52 (RQD measurement misleading) 9
2086 1] qu=39.7 ka/cm?




5 cm

Date Started 080699 Date Completed (080699 Sampler: Type Split Spoon Dia.
Boring No. RAW-6 Station & Offset surface Elev, 213 m Water Elev.
E(m D(%?)Th STd.FE()e[;w./ (Rn(]a)c I(n?.?s Description %‘ Physical Characteristics
E2 [ 7 77 ]%x]~ 0D0T
3 Agg. [C.S. |F.S. pilt {Clay LL Pl [ HC Class.
204.| Bottom of boring @ 9.0 meters.
10
I
12
13
14
15
6
|7
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23 APR 200l

Date Started 080699 Date Completed (080699 Sampler: Type Split Spoon Dia. 5 cm Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. b om
Boring No. RAW-6 Station & Offset surface Elev, 213.m Water Elev. Boring No. RAW-8 Station & Offset Surface Elev. 222.0 m Water Elev.
E(m D(%?)Th STd.FE()e[;w./ (Rn(]a)c I(_n?.?s Description %‘ Physical Characteristics E(E{iv) [%;%Th S’rd,é’OeDn./ En?? (L"?js Description %. PhysicalCharacteristics
S [ e e[z ]2 by lne 0007 2 [Tz (e ]2 T by Twe 0D0T
n Agg. [C.S. |F.S. pilt [Clay [ | ™ e Class. v Agqg. C.S. |F.S. pilt (Clay [ | e Class.
204.l Bottom of boring e 9.0 meters. 222.0 Fill-mottled gray, olive and red silty clay
5-6-1-15 0.24 10.37 | w/ traces of organic fibers and shale | 13
— 9914 ] fragments. gh=3.0 kg/cm?2
0 221 L |ie-20-22-25 0,30 [0.30 an=10 kg/om?2 > |2 11 |3 |28]66 9 | A-7-6
Mottled gray w/ brown to dark gray silty
220.8 \clay (CL); slightly moist, hard. 3 i
— _| E3—302;]5O/ 0.27 0.5 qh-4.5+ kg/om?
220.2
I 2 1 50/05  [0.06 [0.09 4
] 219.6 - -
40-50/0.2 0.2 [0.09 | Medium, gray arenaceous shdle. 5 8
12 3
13 4
217.9 -
217.9 5070, b-03 /b,OB Soft, gray, arenaceous shale w/ limestone b /
— 7.6 — 0 0.24 \nodules; poor rock quality, thinly bedded. i
' Medium to moderatley hard, gray, arenaceous
4 5 shale w/ limestone nodules; fair rock
55 152 quality, medium bedding. 8
] ] qu=196.8 kg/cm2
5 26.0 |6 . :
Gray, medium to moderately hard, fine
grained sandstone w/ soft gray shale seams;
— — limestone nodules below about 6.6 m:poor
. 47 .40 0.2 | rock quality, medium to thick bedding. 9
6
— 214.5 -
Medium, gray arenaceous shale and
7 8 moderately hard to hard, light gray, fine
to medium grained sandstone; fair rock
62 L3 o.2l quality, medium bedding; sandstone below 10
] ] about 7.9 m;mud seam at about 8.8 m.
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Date Starfed 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. b om
Boring No. RAW-8 Station & Offset Surface Elev. 2220 m Water Elev.
E(Emev) [%;{))Th S’rd,é’OeDn./ En?? (L"?'?S Description %d PhysicalCharacteristics
Ez v [ v v utu 5 0DOT
& lage [0S, s bt Joay FE O {*C | ciss.
222.0 Fil-mottled gray, olive and red silty clay
5-6-1-15 0.24 10.37 | w/ traces of organic fibers and shale | 13
9914 ] fragments. gh=3.0 kg/cm?2
221 L li-20-22-25 [0.30 [0.30 qn=1.0 kg/omz > 2|1 |3 |8]66 9 | A-7-6
Mottled gray w/ brown to dark gray silty
220.8 \clay (CL); slightly moist, hard. 3 |
| E3—302;]5O/ 0.27 (0.5 qh-4.5+ kg/om?
220.2
2 1 50/05  [0.06 [0.09 4
219.6 — b -
40-50/0.2 0.2 [0.09 | Medium, gray arenaceous shdle. 5 8
3
4
217.9 ,
217.9 50/0.| 0.03 [[h.06 | Soft, gray, arenaceous shale w/ limestone 6
7.6 — 0 0.24 [ \nodules; poor rock quality, thinly bedded. 7
' Medium to moderatley hard, gray, arenaceous
5 shale w/ limestone nodules; fair rock
55 152 quality, medium bedding. 8
] qu=196.8 kg/cm2
26.0 |6
Gray, medium to moderately hard, fine
grained sandstone w/ soft gray shale seams;
— limestone nodules below about 6.6 m:poor
. 47 .40 0.2 | rock quality, medium to thick bedding. 9
214.5 -
Medium, gray arenaceous shale and
8 moderately hard to hard, light gray, fine
to medium grained sandstone; fair rock
62 L3 o.2l quality, medium bedding; sandstone below 10
— about 7.9 m;mud seam at about 8.8 m.




Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 cm

Boring No. RAW-8 Station & Offset Surface Elev. 222.0 m Water Elev.
E(!rﬁv} [z;?fh Sfd'é)(?[)n'/ (Rn?? l(‘n?js Description %. Physical Characteristics
E 7 7771~ 0D0T
& Agg. [C.S. F.S. piit [Clay LLe P WL Class.
213.0 Light gray, medium hard fo moderately hard,
fine to medium grained fissile sandstone w/
] shale seams: poor rock qudality, thin to
medium bedding.
10 29 .83 I
20.2 I -
Bottom of boring @ 10.9 meters.
12
13
14
15
16
i




[6:l2:39
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g:\18287\geotech\PROJECT SOIL PROFILENGANNETTLOGS.dgn

Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 cm Date Started 072899 Date Completed 072899 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-8 Station & Offset Surface Elev. 222.0 m Water Elev. Boring No. RAW-9 Station & 0ffset Surface Elev, 221.6 m Water Elev.
E(!rﬁv} [z;?fh Sfd'é)(?[)n'/ (Rn?(): l(‘n?js Description %d Physical Characteristics E('[ﬁ\g D(ﬁf)fh Sfd“]soe[?'/ (Rn?)c '(‘”?js Description (_0th Physical Characteristics
Sz v | v {7 |4 % A 0D0T =2 I A A T 0D0T
G |age |os. .S, it foay FEOPRO(MC | s, @ lage [cS. s bt foay FE P {%C ] class,
213.0 Light gray, medium hard to moderately hard, 2216 Probable fill-mottled brown and olive brown
fine to medium grained fissile sandstone w/ 5-10-15-18 0.5 046 | silty clay w/ traces of organic fibers; | 13
o shale seams; poor rock quality, thin to 221.0 ] slightly moist. gh=4.5+ kg/cm2
0 29 83 medium bedding, ! 2208 | | o520 [0.34 [o.27 [\ , qh=4.5+ kg/omz A ERERE 93 (52 |21 |15 | A-7-5
Olive 1o olive and dark gray silty clay
220.3 (CL): slightly moist, hard.
— —18-24-32-38  10.27 ]0.34 3 I
a2 | . 290\ 2 I77507/02 o2 10.09 - ] 0
Bottom of boring @ 10.9 meters. . . . gh=4.5+ kg/cm2
] 219.] —
50/0.4 0.09 10.03 5 9
12 3
| g || :
3 4 Soft to medium, gray arenaceous shale.
207.4
201.3 20704 12 Soft to medium, gray arenaceous shale w/ |
] 207 — 0 0.8 | traces of limestone noduless thickly !
" 5 bedded, poor rock quality.
43 140 10.12 8
] S qu=143.9 kg/om?
15 25.6 |2
215.2 ] - - - -
— Medium, fine To medium grained, gray
68 .46 10.06 | sandstone; thickly bedded, fair to poor 9
[ I rock quality.
o -- medium fo moderately hard below 7.6 m.
I7 8
48 .52 10
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Date Started 072899 Date Completed 072899 Sampler: Type Split Spoon Dia. 5 cm

Boring No. RAW-9 Station & Offset Surface Elev, 2216 m Water Elev.
E('[ﬁ\; D(%D)Th Sfd“]soe[?'/ (Rn?)c '(‘”??S Description I Physical Characteristics
. . . . 2.
2 7 [ 7 7 %]~ 0D0T
@ lage [cS. s bt foay FE P {%C ] class,
2216 Probable fill-mottled brown and olive brown
5-10-15-18 0.5 10.46 | silty clay w/ fraces of organic fibers; | 3
291.0 ] slightly moist. gh=4.5+ kg/cm?
2208 | | lo--s-2t [0.34 |07 [ , ah=4.>* kg/om > la o3| |o3|s2lals | a7
Olive 1o olive and dark gray silty clay
220.3 (CL): slightly moist, hard.
—18-24-32-38  10.27 ]0.34 3 I
9.0 2 7750702 o4z [0.03 =45+ ka/om? ] 0
219.] —
50/0.4 0.09 10.03 5 9
3
g || .
4 Soft to medium, gray arenaceous shale.
217.4
21.3 20704 012y Soft to medium, gray arenaceous shale w/ |
2117 _\ 0 0.8 | traces of limestone nodules; thickly [ |
5 bedded, poor rock quality.
43 140 10.12 8
S qu=143.9 kg/om?
25.6 |2
215.2 ] - - - -
Medium, fine To medium grained, gray
68 .46 10.06 | sandstone; thickly bedded, fair to poor 9
I rock quality.
o -- medium fo moderately hard below 7.6 m.
8
48 .52 10




[6:14:18
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Date Started 072899 Date Completed 072899 Sampler: Type Split Spoon Dia. 5 ¢cm Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-9 Station & Offset Surface Elev. 2216 m Woter Hev. Boring No. RAW-10 Station & Offset Surface Elev. 220.2 m Water Elev.
E(Ir(na\g D(%Bm sm,g&n/ (R”?)C ’(‘”?js Description %_ Physical Characteristics E(|ni\;= D(;[_))Th Sm'é}?&“/ ET?(): (Lrgjs Description %5 Physical Characteristics
E2 7z v [z 7]~ 0D0T =20 I I I R 0DoT
& |aga. [cS. s it Joay B P (MG ] s, & |aga [cs. Fs. it foay B2 PG| ciss.
212.5 Light gray, moderately hard to hard, fine 220.2 Fil-mottled brown, olive and gray silty
to medium grained sandstone; fair rock 5-4-1-1  |0.24 10.37 | clay w/ trace fo little fine sand and shale | 14
T quality, thick fo massive bedding. 219.6 ] fragments; moist.  gh=2.0 kg/cm2
h=4.5+ kg/cm?
10 12 155 10.27 | -- dark striations below 9.5 m. [ L | 7-14-17-20  0.30 [0.30 g g 2 9
219.0
— — 8-9-7-9 0.2 10.49 3 8
20,7y - 218.4 2
Bottom of boring e 10.9 meters. 218, 8-1-11-9 05 o6 , y "
-- black shale fragments noted in sample #4,
] 217.8 _
gh=4.25 kg/cm?
12-13-8-71 0.24 10.37 5 15
12 3
— %5 | , .
3 4 -- predominantly gray ccloring below 3.7 m.
2le.l —
-8-10 021 |0.24 ah=3.5 kg/omz 6 |6 |6 |8 |36]33 3 | A-6a
14 5
215.0 — .
Probable fill-light brown to brown silty
— 2146 — clay w/ traces of gray sandstone fragments,
. 595 030 loss \sand and organic Tfibers/oxides. / ] 8
5 8 ) ) qh=3.25 kg/cm2
16 I
213.1 - -
213.0 50/0.0 0.00 Marled olive brown and light gray, hard 8
— 200.8 — 77 0.24 \limestone; good rock qudlity, thin bedding. 9
Light brown w/ frace gray, medium fo
I 8 moderately hard, fine to medium grained
sandstone; darker brown striations noted in
] sandstone; thick to massive bedding, fair
] to good rock quality,
qu=96.6 kg/cm?
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Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RAW-10 Station & Offset surface Elev. 220.2 m Water Elev.
E(|ni\;= D(;[_))Th S*d.é’gDn,/ ET?)C (Lrgjs Description %“ Physical Characteristics
E2 7 717 7]~ 0D0T
@ |aga. [cs. Fs. it foay Pt M| clgss.
220.2 Fil-mottled brown, olive and gray silty
5-4-7-1  [0.24 0.37 | clay w/ trace to little fine sand and shale | 14
209.6 ] fragments; moist.  gh=2.0 kg/cm?2
|| 71420 fo.30 o.30 ah=4.5+ kg/cmz 2 9
219.0
— 8-9-7-9 0.2 10.49 3 8
218.4 ?
18.1 -[I-li- J 46 4 14
218 8IS 0510 -- black shale fragments noted in sample #4,
21.8 _
gh=4.25 kg/cm?
3 12-13-8-71 0.24 10.37 5 15
265 | ] , .
4 -- predominantly gray ccloring below 3.7 m.
2le.l —
-8-10 021 |0.24 ah=3.5 kg/omz 6 |6 |6 |8 |36]33 3 | A-6a
5
215.0 — -
Probable fill-light brown to brown silty
2146 — clay w/ traces of gray sandstone fragments,
. 595 030 los \sand and organic Tfibers/oxides. ; 8
6 ) ) gh=3.25 kg/cm2
7
213 - -
213.0 50/0.0 0.00 Marled olive brown and light gray, hard 8
200.8 — 77 0.24 \limestone; good rock qudlity, thin bedding. 9
Light brown w/ frace gray, medium fo
8 moderately hard, fine to medium grained
sandstone; darker brown striations noted in
] sandstone; thick to massive bedding, fair
to good rock quality,
qu=96.6 kg/cm?




Date Starfed 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 ¢cm

Boring No. RAW-10 Station & Offset Surface tlev. 220.2 m Water Elev.
E(;ﬁ\; Wh Sfd.g()eDn,/ ?n?? I(‘”?'?S Description %. Physical Characteristics
E2 7z 171z 1z7]7% R 0DoT
& |agg. [cS. Fs. pit [cay e [R[HC “lass.
73 2.74 10.30 10
207 T -- fissile lenses noted in core run.
0 qu=229.lkg/cm?
209.7 .
I
66 62 (0.l I
12
208.0 Bottom of boring @ [2.2 meters.
13
14
15
16
7
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23 APR 200l

Date Started 072999 Date Completed 072999 Sampler: Type Split Spoon Dia. 5 ¢cm Date Started 072099 Date Completed 072099 sampler: Type Split Spoon Dia. 5 om
Boring No. RAW-10 Station & Offset Surface tev. 220.2 m Water Elev. Boring No. RBW-I Station & Offset Surface Elev. 213.9 m Water Elev.
E(;ﬁ\; [z?nD)Th Sfd.g()eDn,/ ?n?? I(‘”??S Description ) Physical Characteristics E(i;\; D(%p)’rh sm,g&?./ i%me? i(_n??s Description o Physical Characteristics
. . . . : . . . . . 2,
E2 7 [z 1721717 L 0DOT eE2 7 1717 7]¢« 0D0T
& lagg. [os. s, it |oay PR [YE ] s, & lage. |cS. Fs. bt |oay Ft P {%C ] cigss.
73 2,14 10.30 10 213.9 Fil-mottled brown and gray silty clay w/
20,7 ngfg_ 0.43 10.09 sand, gravel, and shale fragments; slightly | 8
) T -- fissile lenses noted in core run. 213.3 T - moist.
0 qu=229.1kg/cm? 50/0.4 0.06 [0.06 2 4
12.8
;27 Probable fill-mottled red and gray silTy
209.7 | — o0 {037 fo.4 | 10V W/ gray sandstone fragments; mofst. 3 (a0 |7 [0 B3 o9 | a4
[ 2
66 .62 |0l [ oIl
] : ] Mottled red and gray w/ frace yellow silty
. 3 2131411 0.34 [0.27 | clay w/ traces of oxides (CL); moist, hard. 4 4 04 [ 13049 lo A-6a
h=3.5 kg/cm?
208.0 Bottom of boring @ [2.2 meters. d ¢
20.2 4 Light brown w/ trace gray sandy siit and
3 209.8 clay w/ traces of weoﬂjered sandstone
18-28-50/ 0.40 10.03 \ﬁgggfnen+s (ML, CL-ML): moist, very dense/ ; 0
S R qh=4.5 kg/cm?
14 5
] 208.4 ] Soft to medium hard light brown, fine
5 208.2 6 50/0.! 0.03 [0.00 | grained sandstone. 9 6 |
201.2 :
5 7 Soft, dark gray weatherad shale; laminated
206.7 structure.
) 38-50/0.2 0.2l ]0.34 7 9
I7 8
2051 L Soft to medium hard gray shale.
205:2 50/0.3 0.09 | 8
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Date Started 072099 Date Completed 072099 sampler: Type Split Spoon Diq. 5 om
Boring No. RBW-| Station & Offset Surface Elev. 213.9 m Water Elev,
E(ime\g D(%[_))Th SMEFEOGE‘/ i%me? i(_n?.?s Description %d Physical Characteristics
=20 I I A T 0D0T
& lage. |cS. Fs. bt |oay Ft P {%C ] cigss.
213.9 Fil-mottled brown and gray silty clay w/
ngfg_ 0.43 10.09 sand, gravel, and shale fragments; slightly | 8
13, ] : moist.
213.3 50/0.4 0.06 [0.06 2 \ 4
12.8
;27 Probable fill-mottled red and gray silTy
o0 {037 fo.4 | 10V W/ gray sandstone fragments; mofst. 3 (a0 |7 [0 B3 o9 | a4
2
2.4 — , -
Mottled red and gray w/ frace yellow silty
3 2131411 0.34 [0.27 | clay w/ traces of oxides (CL); moist, hard. 4 4 04 [ 13049 lo A-6a
gh=3.5 kg/cm?
w2 | . .
4 Light brown w/ frace gray sandy silt and
209.8 clay w/ traces of weoﬂjered sandstone
18-28-50/ 0.40 10.03 \ﬁgggfnen+s (ML, CL-ML): moist, very dense/ 7 / ; 0
- 0F qh=4.5 kg/cm?
5
208.4 ] Soft to medium hard light brown, fine
208.2 6 50/0.! 0.03 [0.00 | grained sandstone. 9 6 |
201.2 :
7 Soft, dark gray weatherad shale; laminated
206.7 structure.
) 38-50/0.2 0.2 0.34 7 9
8
2051 L Soft to medium hard gray shale.
205:2 50/0.3 0.09 | 8
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Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 om
Boring No. RBW-I Station & Offset Surface Elev, 2139 m Water Elev, Boring No. RBW-2 Station & Offset Surface Elev. 216 m Water Elev. 204.2 m
E(irﬁv} Eﬁ);{h Ser';gDn'/ (R”?.?‘ l(‘n?js Description %. Physical Characteristics E(Ig\; D(ﬁf;rh STd,FE’(]e[;w./ i?me)c I(_rgjs Description %d Physical Characteristics
27 717171« 0D0T =2 IV I I R 0D0T
& |age. [cs. Fs. kit [cay FLopR MG “lass. & lage [cS. Fs. bt |oay FE P %] cigss.
2ll.6 5 cm Topsoil--fill-light brown silty sand
4-6-8-2l 0.40 10.2l | w/ sandstone fragments and gravels slightly l 9
] 211.0 ] moist: cobbles/rock fragments at 15 m;
\gray shale fragments in sample *4.
203.7 210.4
0036 | 50702 .06 [0.00 [TBotfom of boring e 10.3 mefers. 3 0 —osp0-9 o.00 losl 3
I 20381 2 ah=3.25 kg/cm2, w.c.=
209.5 25-16-14-12 0.43 1018 87 4 23 113 {10 |20 | 34 7 A-6b
. — h=4.5 kg/cm2
— 208.2 50/0.3  0.09] k arem 5 10
12 3
— 208.2 — Fil-mottled red, brown and gray silty clay
w/ sand and shale fragments; moist. Light
13 4 orange-brown/beige at tottom of sample.
207> h=1.5 kg/cmz
201.3 5-7-15 0.24 (0.2 9n=lo kg/em 6 |6 |40 8 |39 |8 |22 A-6b
— 207.0 — \ qh=3.25 kg/cmz, w.c.=
17
14 5 Brown silty clay w/ traces of oxides (CL):
slightly moist, hard. Slightly laminated
] structure; orange-brown at bottom of
T 206.0 sample.
5 6 53-50/0.4 |0.27 ah=4.5+ kg/cm2 1 4 |6 |1 73 140 (1T |15 A-6b
2053 Very soft fo soft, very weathered orange-
] | brown to olive and gray arenaceous shales
laminated structure.
16 I
204.4 3550702 [008 [0.03 B 3
I7 . 8
203.1 Very soft fo soft red/maroon and gray, very
weathered arenaceous shale.
2029 61-50/0.4 0.27 9 2
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Date Started 072199 Date Completed 072199 Sampler:s Type Split Spoon Dia. 5 ¢cm
Boring No. RBW-2 Station & Offset Surface Elev. 216 m Water Elev. 204.2 m
E(Ig\; D(ﬁf;rh STd,FE’(]e[;w./ sme)c I(_rgjs Description %. Physical Characteristics
27 [« 7]~ 0DoT
& lage [cS. Fs. bt |oay FE P %] cigss.
2ll.6 5 cm Topsoil--fill-light brown silty sand
4-6-8-2l 0.40 10.2l | w/ sandstone fragments and gravels slightly l 9
211.0 ] moist: cobbles/rock fragments at 15 m;
\gray shale fragments in sample *4.
210.4
—1 25-12-10-9 0.00 10.6] 3
20381 2 ah=3.25 kg/cm2, w.c.=
209.5 25-16-14-12 0.43 1018 87 4 23 |13 |10 |20 34 7 A-6b
. — h=4.5 kg/cm2
208.2 50/0.3  0.09] k arem 5 10
3
208.2
— Fil-mottled red, brown and gray silty clay
w/ sand and shale fragments; moist. Light
4 orange-brown/beige at tottom of sample.
207> h=l.5 kg/cmz
207.3 5-7-15 0.24 0.2l 9n=lo kg/em 6 |6 |40 8 |39 (18 |22 A-6b
207.0 — \ {(1_(@:3,25 kg/cme, w.c.=
5 Brown silty clay w/ traces of oxides (CL);
slightly moist, hard. Slightly laminated
] structure; orange-brown at bottom of
206.0 sample.
6 53-50/0.4  |0.27 ah=4.5+ kg/cm2 1 4 |6 |1 3140|117 |15 A-6b
205.
. Very soft fo soft, very weathered orange-
| brown to olive and ¢gray arenaceous shdale:
laminated structure.
7
204.4 35-50/0.2 048 [0.03 B 3
. 8
203.1 Very soft fo soft red/maroon and gray, very
weathered arenaceous shale.
202.3 61-50/0.4 0.27 9 12




Date Started 072199 Date Completed 072199 sampler: Type Split Spoon Dia. b cm

Boring No. RBW-2 Station & Offset Surface Elev. 2,6 m Water Elev. 204.2
E(Ilg\g D(%E))Th STd.&)e&./ (Rn(]a)c I(_rgjs Description %. PhysicalCharacteristics
E2 7 717z ]7] 7 000T
& |aga les. Fs. bt joay FEOP {%C | class.
10
2014 -
75 0.30 Soft to medium hard gray arenaceous shale; 10
201 good rock quality; medium to thickly
" \bedded, /
Medium hard, gray arenaceous shale and
78 146 |0.06 | siitstone/Tine grained sandstone; good rock I
_ quality, medium to thickly bedded. qu=338.3
kg/cm?
12
199.6 -
Bottom of boring @ 12.0 meters.
13
14
15
16
I/
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23 APR 200l

Date Started 072199 Date Completed 072199 sampler: Type Split Spoon Dia. 5 om Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. b cm
Boring No. RBW-2 Station & Offset Surface Elev. 2,6 m Water Elev. 204.2 m Boring No. RBW-3 Station & Offset Surface Elev. 209.6 m Water Elev.
E(Ilg\; D(%E))Th STd.&)e&./ (Rn(]a)c I(_rgjs Description %. PhysicalCharacteristics E(En?v) D(;gfh S?d.;(?Dn./ (Rn?? (Ln(])js Description %6 PhysicalCharacteristics
27 71771~ 0D0T Sz | v | v | v v % 3 0DoT
& |aga les. Fs. bt joay FEOP {%C | class. & laga oS, s bt foay Bt P {%C | class.
209.6 5 cm Topsoil--fill-mottled brown/light
15-25-24-27 10.52 10.09 | brown and gray to red silty clay w/ traces | I
] 209.0 ] of brown sandstone and shale fragments:
g 13-50/0.4 0.2l 10.06 \slighﬂy moist fo moist. gh=4.5+ kg/cm2 2 9
0 | ah=4.5+ ka/cm?
201.4 - 208.4
75 0.30 Soft to medium hard gray arenaceous shale; 10 gh=4.5+ kg/cmz2,
201l \good rock quality: medium to thickly 208.] —1 5-10-1-14 0.37 10.24 w.c.= 107 3 2515 |5 66 |38 |16 |13 A-6b
edded. 207.8 gh=3.75 kg/cmz2
! Medium hard, gray arenaceous shale and ‘ 8-8-9-17 0.37 10.24 qh=3.5 kg/cm? 4 6
78 146 |0.06 | siitstone/Tine grained sandstone; good rock I ) .
_ quality, medium to thickly bedded. qu=338.3 207.2 _ 2.5 ka/omz
) kg/cmz L | 5o ot food “ 5 3
199.6 -
Bottom of boring @ 12.0 meters.
206.0 4 Light brown and tfrace red silty clay w/
3 205.5 traces of oxides (CH); moist, very stiff.
: Slightly laminated structure.
205.4 B (034 forp et o - 6 |5 |9 |3| |83|s5]05]28 | a-1-5
_ 205.2 — qf]-2.5 kg/cm2, w.C.=
. 157
14 5 gh=L5 kg/cm?2
Mottled-orange-brown and red silty clay w/
] 204 ] traces of oxides (CL); moist, very stiff.
204.0 Cray, silty clay (CL); slightly moist,
5 g | 20-471-50/ 10.30 10.06 fihard. Stightly laminated, slickensided oot |1 {346 3 A-1-5
0.2 f structure. [Very soft extrememly weathered
halel.
— ] gh=3.5 kg/cmz
6 7
202.5 -
50/0.4 0.2 10.00 | Red shale/hard silty clay (CL) seam noted 8
| — in Sample *8 -
I7 8
] 009 | |
2 50/0.3 0.03 {0.06 9
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Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm

Boring No. RBW-3 Station & Offset Surface Elev. 209.6 m Water Elev.
E(En?v) D(;gfh SM“;(?DH'/ (Rn?? (Ln?js Description %, PhysicalCharacteristics
E2 17 [ 7 777 I 0D0T
& laga oS, s bt foay Bt P {%C | class.
209.6 5 cm Topsoil--fill-mottled brown/light
15-25-24-27 10.52 10.09 | brown and gray to red silty clay w/ traces | I
209.0 ] of brown sandstone and shale fragments:
g 13-50/0.4 0.2l 10.06 \slighﬂy moist fo moist. gh=4.5+ kg/cm2 / 2 9
: gh=4.5+ kg/cm2
208.4
gh=4.5+ kg/cmz,
208.l —1 5-10-1-14 0.37 10.24 w.c.z 107 3 2515 |5 66 |38 |16 |13 A-6b
207.8 2 gh=3.75 kg/cmz 7
8-8-9-12  0.37 [0.24 ah=3.5 kg/cmz 4 6
O gh=2.5 kg/cm?
3 5-10-9-13 0.37 10.24 5 13
206.0 4 Light brown and tfrace red silty clay w/
205.5 traces of oxides (CH); moist, very stiff.
: Slightly laminated structure.
205.4 B o o fRIy e — /| 6 |5 |9 |3 | [83]55(25)28 | ats
— ah=2.5 kg/cm2, w.C.=
205.2 157
5 gh=1.5 kg/cm?2
Mottled-orange-brown and red silty clay w/
204.] ] traces of oxides (CL); moist, very stiff.
204.0 Cray, silty clay (CL); slightly moist,
g | 20-471-50/ 10.30 10.06 fihard. Stightly laminated, slickensided oot |1 {346 3 A-1-5
0.2 f structure. [Very soft extrememly weathered
halel.
] gh=3.5 kg/cmz
7
202.5 -
50/0.4 0.2 10.00 | Red shale/hard silty clay (CL) seam noted 8
— in Sample *8
8
00.
200.3 50/0.3 0.03 {0.06 9




Dia. 5 cm

Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon
Boring No. RBW-3 Station & Offset Surface Etlev. 209.6 m Water Elev.
E(m D(%Bm STd.g()eDn./ ﬁT?)C i(‘n?js Description %. PhysicalCharacteristics
E2 7 7172171~ 0D0T
& |aga. lc.S. F.S. bitt |ciay L PG Class.
200.2 T Soft to medium hard arenaceous shale.
10
199.4 -
994 | f 50700 .03 [0.00 [ Bottom of boring e 10.2 meters. |
I
12
13
14
15
16
I7
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23 APR 200l

Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. b cm
Boring No. RBW-3 Station & Offset Surface Etlev. 209.6 m Water Elev. Boring No. RBW-4 Station & Offset Surface Elev. 208.0 m Water Elev. 199.9 m
E(m D(%Th SM{OGD”'/ ﬁT?)C i(‘”?js Description %O. PhysicalCharacteristics E(I;x, D(;L_))Th STd‘RP&?"/ &?)C I(_rgjs Description %5 Physical Characteristics
Ez | v v\ 0DOT Ez 7z | 7z [z |7 |* 0DOT
@ |aga. |es. s, it Joay b P (M ] class. & |aga. [cs. Fs. it Joay = PR IMC | ciass.
208.0 Fil-mottied brown/light brown and beige
2002 8-14-21-13 0.55 10.06 | silty clay w/ sand and g-avel/rock | 34113 |12 (20]2 9 A-6a
) o Soft to medium hard arenaceous shale. 207.4 ] fragments. gh=2.75 kg/cm2
0 | I-19-50/ 0.27 (0.2 qh=4.25 kg/cm2 2 9
0.3 f
199.4 206.8 g
199.4 _[L_s0/0. .03 10.00 [ /Bottom of boring e 10.2 meters. 0 oes | — 9-50/0.3 0.2 [0.03 3
206"2 Olive, extremely weathered soft shdle.
I ' 2 \ 50/0.4 0.2 10.00 | Red/maroon, extremely weathered soft shale. 4 9
— 2055 1 49-50/0.3 0.24 [0.00 5 10
|2 2032 3 Olive, soft weathered shale.
13 2040 |4
Gray, soft to very soft weathered shale.
203.9
9-26-43 0.30 0.5 6 6
14 5
o 2023 | ]
50/0.5 0.2 10.03 7 [
15 202.2 b 1 dlive/olive gray soft to medium hard shale. — —
16 7
2008 50/0. 0.03 {0.00 8 /
I7 8
] 199.4 ] -
199.4 \__50/0.  [0.00 |0.03 T Bottom of boring e 8.6 metfers. 9
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Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. b cm
Boring No. RBW-4 Station & Offset Surface Elev. 208.0 m Water Elev. 199.9 m
E(lni\;‘ D(;L_))Th STd.ggg./ &?)C I(_rgjs Description %, Physical Characteristics
E2 [ 7 {717 7] % 0D0T
& |aga. [cs. Fs. it Joay = PR IMC | ciass.
208.0 Fil-mottied brown/light brown and beige
8-14-21-13 0.55 10.06 | silty clay w/ sand and g-avel/rock | 34113 |12 (20]2 9 A-6a
207.4 ] fragments. gh=2.75 kg/cm?
| I-19-50/ 0.27 10.12 qh=4.25 kg/cm2 2 9
0.3 f
206.8
206 9-50/0.3  [0.21 [0.03 3 8
206"2 Olive, extremely weathered soft shdle.
' 2 \ 50/0.4 0.2 10.00 | Red/maroon, extremely weathered soft shale. 4 9
205'5 1 49-50/0.3 0.24 [0.00 5 10
05.2 3 Olive, soft weathered shale.
2040 |4
203.9 Gray, soft to very soft weathered shale.
9-26-43 0.30 0.5 b 6
5
2023 | |
50/0.5 0.2 10.03 7 [
202.2 b 1 dlive/olive gray soft to medium hard shale. — —
7
2008 50/0.l 0.03 {0.00 8 /
8
199.4 ]
199.4 |__50/00  Jp.00 [0.03 [l Bottom of boring e 86 meters. 9




o747

23 APR 2001
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Date Started Q72199 Date Completed 072299 Sampler: Type Split Spoon Dig. 5 cm Date Started 072199 Date Completed 072295 Samplers Type Split Spoon Dia. b cm
Boring No. RBW-5 Station & Offset Surface tlev. 2077 m Water Elev. Boring No. RBW-5 Station & Offset Surface tlev. 207.0 m Water Elev.
E(];\; [i;;’);rh STd'FerD”'/ &?? (Ln?.?s Description %6 Physical Characteristics E(Ir(ﬂev) [iﬁ'?fh SM.FI;QG[;L/ Er?? (Ln?.?s Description %. Physical Characteristics
Sz v |7 |7 %]« L 0DoT E2 7 1727 1%17 N 0D0T
& laga. oS, s, it Joay T (ME | pass., & lAga. [cS. s, bit Joay FE O [%C | ciass.
207.7 0-30-50/ 10.24 loys | Fill-mottled light brown and olive silty | 7 Bottom of boring e 8.8 metfers.
0.3 clay w/ trace to little rock/sandstone and
207, B e — shale fragments, sand and wood. gh=2.75 ]
' \kg/cm?
| 9-8-9-1i 0.52 10.09 ah=4.0 ka/cm? 2 3 0
2065 gh=2.0 kg/cm2
206.2 —1 3-4-4-5 0.30 {0.30 Y, - 3 713 ]33 56 131 112 | 2 A-ba —]
Possibie fill-brown w/ orange-brown silt
2059 | » and clay w/ litfle to some sand and oxides I
205.6 3-4-3-9 046 (05 \(%Lv%);c”;ﬂgs*v medium STITT To sHTT. gn= / 4 |2 |7 402625 |25]5 |8 | A4
2053 | — \ qh=l5 kg/om2 —
205.0 3 4-6-7-1l 0.43 0.18 qh=2.5 ka/cm? I 5 19 0
Traces of sandstone fragments noted in
sample *5, gh=.0 kg/cm?
204. Gray sandy clay w/ traces of sandstfone
4 fragments (CL) moist to very moist, sTiff. 13
203.6 h=1.25 kg/cm2
| 7-10-20-25 [0.46 0.5 || Dark gray silty clay w/ silt partings (CL) b 18 ]
moist, very stiff to hard; mollusk shells
5 noted in top part of sample. w.c.z 237 In ¥
top of sample.
gh=3.25 kg/cm?
202.3 — - - - —
207 Olive gray and gray siity clay (CL); moist,
: 6 5070.5 0.2 [0.03 | hard [Exfremely weathered shalel. [ 0 5
7 6
200.6
200.6 50/0.2 0.06 10.00 Light gray to white, moderately hard to 8
200.4 — bb 0.5 hard sandstone (calcareous) w/ seams of 9 —
gray, soft to medium, arenaceous shale.
8 I7
70 .46 10.06 10
198.9
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FOUNDATION INVESTIGATION REPORT

T.R. 64 BRIDGE OVERPASS AT U.S. 33

' for:

Ohio Department of Transportation, District 10
338 Muskingum Drive

Marietta, Ohio 45750-0658

GF Project No: 36151.250 ~ January 2000

Gannett Fleming




- GANNETT FLEMING ENGINEERS
G“““Ett Flemln AND ARCHITECTS, P.C.
Blendonview Office Park
5015 Pine Creek Drive
Columbus, Ohio 43081

Office: (614) 794-9424
Fax: (614) 794-9442

January 19, 2000 www.gannettfleming.com

Mr. George Collins, District Deputy Director
Ohio Department of Transportation, District 10
338 Mukingum Drive

Marietta, Ohio 45750-0658

Attn: Mr. Doug Briggs

Re:  Foundation Investigation
ATH-33-30.981
T.R. 64 Overpass at U.S. 33
Athens, Ohio
G.F. No. 36151.250

Dear Mr. Briggs:

Here is a summary of our subsurface investigation for the aforementioned project.

Based upon the present site plans, soil borings and an analysis of the encountered

~ subsurface conditions, the following conclusions and recommendations have been
" developed.

e A deep foundation system consisting of driven piles can be installed in the
embankment at the west abutment location. This should facilitate an “integral
abutment” configuration. In order to establish the shortest bridge span, the
embankment should be constructed utilizing imported granular fill to
accommodate 2:1 grades. Based upon Boring TR-64-1, it appears as if the piles

development and at which point the p11e can be cut off. Given an HP 360 x 1.707
steel section and utilizing a steam hammer delivering 35,230 joules to the pile, a
terminal driving resistance of 25 blows per 30 centimeters has been estimated for
an allowable axial load of 400 kN.

e The western bridge pier can be designed to bear on a deep foundation system
consisting of cast-in-place H-Pile elements. These elements should be placed in
pre-drilled narrow diameter (500 mm) caissons excavated through the hard

4 \

{ ggn Y
‘“Our Year UV
= g
A Tradition of Excellence

i

t

tips will bear on shale bedrock at about Elevation 278.9. During construction, a
terminal driving resistance criteria should be established to determine W N



residual soil to expose the sandstone/Based upon the soil boring drilled at this
location, it appears as if the caisson [excavations will extend to about Elevation
281. An allowable axial load of 450 kN is permissible for an appropriately
constructed pile at this pier location. This was determined utilizing the soil
parameters outlined in the following table.

Recommended PileDesiﬂ Parameters

Depth/Stratum Recommended Skin Friction | Recommended Point Bearing
(meters) (kPa) (kPa)

0.0t00.8 - -
Frost Depth/Fill

08to 1.5
Light orange-brown and trace gray 15.0 -
sandy silt with some clay

1.5t04.0
Light olive-brown and orange- 20.0
brown silty clay

40t05.5
Light olive-brown to beige silty 25.0 -

clay [very weathered shale] )

Light gray medium to moderately - 3100.0
hard sandstone

55 -~ |\

e The central and eastern bridge piers are presently located in areas where the
mainline U.S. 33 roadway cuts are to be 2 to 5 meters deep. Based upon Borings
TR-64-3 and TR-64-4, the final roadway subgrade elevations will be at the level
where sandstone was encountered and cored. This material is suitable for the
support of shallow spread foundations. It is recommended that these foundations
be proportioned with a maximum gross allowable bearing pressure of 3100 kPa.
It should be noted however, that the construction of these particular foundation
elements will involve excavation through massive, moderately hard sandstone
bedrock.

e The present plans indicate that the top of the east abutment will be located in a
very slight (about 0.3 meters) cut below the existing T.R. 64 profile, near a cut/fill
transition. At that location the naturally occurring soil is a red silty clay residual
material derived from the Red Bed deposits prevalent across the region. Because

these residual soils exhibit lower shear strengths and_are notorious for slope

- ﬁ
stability problems, the design cut slope ratio in the overburden soil is 4:1.

Presently, it is assumed that these slopes will be maintained in the immediate
location of the proposed bridge, unless the natural materials are improved or
replaced with compacted, engineered fill comprised of granular soil. When
imported granular engineered fill soils are utilized in the immediate vicinity of the
abutment location, the side slopes may be placed at 2:1 grades. Driven pile
foundation elements bearing on the moderately hard sandstone bedrock are
recommended for this location. As is the case with the west abutment




construction, a terminal driving resistance criteria should be established for
construction purposes to determine axial load development and at which point the
pile can be cut off. Given an HP 360 x 1.707 steel section and utilizing a steam
hammer delivering 35,230 joules to the pile, a terminal driving resistance of 33
blows per 30 centimeters has been estimated for an allowable axial load of 500
kN. Based upon the subsurface information noted in Boring TR-64-5, it is
estimated that a driven pile will extend to about Elevation 288.4.

e The abutments will have to act as relatively short retaining walls of
approximately 1.0 to 1.5 meters in height, depending upon the depth of the bridge
superstructure. If it is desired to minimize the span léngths, the east abutment may
be placed in a location where the wall may effectively approach 3 to 3.5 meters in
height. As a result, here will be lateral earth pressures generated against these
abutments from the backfill supporting the approach slabs and road traffic. An
active lateral pressure coefficient (K, ) of 0.33 should be utilized in conjunction
with an estimated granular soil unit weight of 20.43 kN/m> (kilonewtons per cubic
meter). If cohesive soil backfill is paced at the abutments, the K, coefficient should
be increased to 0.54. To help avert the build up of additional forces resulting from
hydrostatic pressures, properly installed footing drains, backfilled with a free
draining, open graded granular material, and/or weep holes should be incorporated
into the abutment design. In addition, surface water infiltration should also be
inhibited by compacting a layer of cohesive material (approximately 15 to 30
centimeters thick) above the granular backfill and by daylighting drains for the
bridge superstructure away from the top of the abutment area.

The aforementioned recommendations are based upon proper construction and
construction inspection to verify the subsurface conditions and assure the design is
carried out in an appropriate manner. If there any questions concerning the content of this
report, please contact this office.

Very truly yours,

GANNETT FLEMING ENGINEERS AND ARCHITECTS, P.C.

John R. Kenny, P.E.
Vice President
Manager, Ohio Office

Malcolm D. Hargraves, P.E.
Geotechnical Engineer



FOUNDATION INVESTIGATION REPORT
T.R. 64 BRIDGE OVERPASS at U.S. 33

Table of Contents
1.0 INTRODUCTION AND SCOPE 1
L1 INTRODUCTION ........oeuemeecnciiersessarnasrrasessssessssssassessensassansesssssssssssesssssesssssessensesseseseassssensensssmsenssssses 1
L2 SCOPE.....cotttrcsiir e bsiiscanine et stes st esssstesssssesesesssesesesesonsassostatassntoensmeseenmeeeesessesessrrssnen 1
2.0 PROJECT CHARACTERISTCS 1
3.0 GEOLOGY AND GENERALIZED SUBSURFACE CONDITIONS 2
3.1 GEOLOGY ....cucivitisrencnsorencsessiasesmensssessasasensessensoseosesstossassestosesssastassossonsensessrsssssasssesessnssssssessesssssssnosnes 2
3.2 SUBSURFACE PROFILE ......c.coeueeeirrenenrenniraetssesssnssesesestesssnssronsstsssssesensors ssasasassssssmsesnsssesnessssossossasans 2
3.3 GROUNDWATER CONDITIONS .......ocvurmmmtssrincsissssiincesasesensssasssssessscsssessnsssnsamsngessssssasssesasssssssessesssssesssnss 3
4.0 FOUNDATION RECOMMENDATIONS . 4
4.1 BRIDGE SUBSTRUCTURES .......ccceieeueuierearerersersessosisssnsesssssssstrssensonssssesesssessssssessssesssssnssssssssssssssesmssesesses 4
4.1.1 West Abutment — Shallow Spread FOURAQLION....................oeceeeccveeeereeeeeeeessereseseseresesessssseesseens 4
4.1.2 West Abutment — Driven Piles (Integral ADUIIMENE)....................coenerevvereereeeerereeeeeresereeeeseseses b)
4.1.3 WeStern Britge Pier................cceoveneenerereeereessseeieeeeeeresesesesssassessssstseeseseesseessesseesesesassssssnseen S
4.1.4 Central and EQStern Bridge Piers..............uwwueueeeeeeevreeeveeeessesessscstseesessensessssesessasesesessssassneees 6
4.1.5 East Abutment (INtegral ADUIMENE).............oueeeueeureeeverirrenreeescresesessssissssssssaseessseseseesesssssssssssssses 6
4.2 LATERAL LOADS..........ccteiirriitrisisnecnreeneseesestenststasssseseseses e s ssensssssebssseeasasensenssesasessssesssassnessesssns 7
4.3 GENERAL FOUNDATION COMMENTS ......coienrmrerreerssessesseressnsesessensrnsesssssesensossessssonsassessensnnssesssssssssassses 8
5.0 EARTHWORK RECOMMENDATIONS 8
5.1 SITEPREPARATION ........coevuivrrveisnmnisissisesscnsesessesessinsssasssssssrssssssssssessessasssasensessesssassmsenssassssessmsens 8
5.2 EXCAVATION ....ccuevenmteesisinsietecessisstssisesasesecsnssss st s sstsssastossasssssssessessssesssssastsssssossasmomenssssnsensensessensesens 9
S.3EMBANKMENT FILLS .......oooniiruiereecenireecee e s sesesssssesteseseesese s sesssasasessssassssnsseesmsenesesesmsseesesen 10
APPENDIX A ' : I
Boring Location PLA oo eeetet ettt s st st ae s ae s e e vareseserbereens 1
SOULBOTING LOGS ...ttt iesesssessssssssese s sssssans s sssssssesesesssseaseasessasessssssseessssessesssssssensas 1
SOU PrOfile..nnnnoeeeirctcncst et ss sttt se s s s e tse s sesseesas e s s e s s s e see e 1
APPENDIX B Il
Laboratory Test DALQ ...........uuceeeeeueeereeeeseeveeesseeeeeeeseseseneeesse e e re s e e e ae e saaessnennnas 1
APPENDIX C I
Foundation SUMMEAIY TADIe ...............cveueeeeseerereesssesesssesssesioseessssssassssassssssssssssssssssossssessosmseeseennen 1/}



FOUNDATION INVESTIGATION REPORT
T.R. 64 BRIDGE OVERPASS at U.S. 33

1.0 INTRODUCTION AND SCOPE

1.1 Introduction

This structure foundation report presents the findings of the geotechnical
investigation performed to characterize the subsurface conditions at the proposed site for
the Township Route (T.R.) 64 overpass bridge at the new U.S. 33 highway, east of the
T.R. 65 — T.R. 64 intersection in Alexander Township (Athens County), Ohio. This
bridge overpass is part of the larger U.S. 33 Athens-Darwin project involving a new
“Super-Two” highway corridor through southern Athens county and Meigs county in
southeast Ohio. The purpose of this investigation was to determine the nature of the
subsurface materials at the site, to assess their structural support capability, and to make
recommendations relative to the design and construction of the structural foundations and
earthwork for the project.

1.2 Scope

The scope of this investigation included a review of available geologic and soils
data for the project area, a subsurface investigation consisting of five (5) soil test borings
and associated rock coring, and an engineering analysis and evaluation of the subsurface
conditions encountered at the site.

2.0 PROJECT CHARACTERISTCS

The proposed project is planned for the portion of T.R. 64, presently a two-lane,
“tar-and-chip” paved roadway crossing the proposed U.S. 33 corridor just east of the T.R.
64 - TR. 65 intersection in eastern Alexander Township. Current site plans and
topographic information indicate that the existing alignment in the project area changes
about 15 meters in elevation at a grade of approximately 14 percent. At the T.R. 64 -
T.R. 65 intersection, the roadway is at approximately Elevation 289. The roadway dips as
it approaches the proposed U.S. 33 main line corridor to a low point of about Elevation
285, then rises to about Elevation 302 at a point just east of the U.S. 33 corridor. It is
suspected that the low point of the present T.R. 64 alignment could be located in an old
drainage feature. Most of the natural slopes in the area are fairly mild, in the range of 5
horizontal to 1 vertical (5:1) or flatter. It is very likely that these mild slopes are due to
the presence of the relatively low shear strength residual soils prevalent in the project
area.

The proposed construction will involve erecting a bridge structure to carry T.R. 64
traffic over the new U.S. 33 and straightening the approach alignment of T.R. 64 in the
vicinity of the new overpass structure.  Presently the proposed bridge structure, as



depicted on the site plans, is a four-span structure about 80 to 85 meters in length,
supporting travel lanes about 7.0 to 8.0 ‘meters above the proposed U.S. 33 finished
grades. The proposed roadway profile indicates that the western approach slab and bridge
abutment will be supported on an embankment about 9.0 meters in height, while the
eastern abutment and approach slab will be placed where the present ground surface will
be subjected to a slight cut. The cut-fill scenario at the bridge location is due to the fact
that the U.S. 33 mainline will require a relatively shallow fill of approximately 1.0 meter
along the south-bound lanes and about a 5.0 meter cut on the north-bound lanes to
establish the design grades. '

3.0 GEOLOGY and GENERALIZED SUBSURFACE CONDITIONS

3.1 Geology

The project lies in a region predominated by residual soils formed from
Pennsylvanian aged sedimentary bedrock of the Marietta Plateau. Sandstone, siltstone,
shale, clay shale/mudstone, along with occasional, deeper, thinly bedded coal seams of
the Conemaugh and Monongahela formations dominate the bedrock profile along the
proposed roadway corridor. In the immediate vicinity of the proposed bridge, there
appears to be a mild expression of a very old, presently inactive drainage feature
traversing the project site from northeast to southwest.

3.2 Subsurface Profile

Five (5) test borings were drilled for this investigation. The subsurface soil
profile and groundwater conditions exposed in these borings are described in detail on the
boring logs located in the appendix to this report. These boring logs indicate conditions
at the particular locations and times the test bores were drilled. Some conditions,
particularly groundwater levels, could change with time and periods of precipitation.

The soil borings encountered subsurface conditions along the proposed bridge
alignment that varied from fill comprised of generally cohesive soils to residual soil
materials. The residual materials were either silty clays derived from Red Bed (clay-
shale, mudstone) deposits, very silty clay and silts derived from arenaceous shale and
siltstone bedrock or silty sand derived from fine grained sandstone bedrock.

- Borings TR-64-1 and TR-64-2, drilled near the base of the present slope,
encountered fill and probable fill material to depths ranging from 0.6 meters to 2.1 meters
below the present surface. The fill consisted of mottled brown/light brown to orange-
brown silty clay to silt and sand with traces of oxide stains and gravel. Standard
Penetration (N) values in this fill and probable fill varied widely from 5 to 34 blows per
30 centimeters (bpf), with the higher N-values occurring within about 1.0 meter of the
surface. Below the fill soil, very moist, brownish gray silty clay with traces of wood and
other organic material was encountered at Boring TR-64-1 and disclosed to a depth of
about 3.7 meters. An N-value of 5 bpf was recorded in this soil, indicative of a soft
subsurface condition. This material was not observed below the fill in Boring TR-64-2,
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where medium dense (18 bpf), light orange-brown with trace gray sandy silt encountered
and sampled to a depth of approximately 1.5 meters below the surface.

Very stiff to hard (24 to greater than 60 bpf), light olive brown and orange brown
to orange-brown and trace gray silty clay to clayey silt became evident below about 1.5 to
4.0 meters deep in borings TR-64-1 and TR-64-2. These materials generally signified the
top of the residual soil profile, and transitioned into the weathered arenaceous shale and
siltstone bedrock, which became prominent below about 4.0 to 6.7 meters deep. Auger
refusal occurred between 5.8 and 8.2 meters deep and a 1.8 meter rock core was obtained
at boring TR-64-2. Light gray, medium, fine to medium grained sandstone was recovered
from the coring activities and a Rock Quality Designation (RQD) of 53 percent,
indicative of a fair rock quality, was measured in the sample.

The remaining borings, TR-64-3, TR-64-4, and TR-64-5, were drilled at
successively higher points of elevation along the present roadway. Residual soil
thicknesses in these borings ranged from about 0.3 meters at TR-64-3 to approximately
5.5 meters in TR-64-5, and were comprised of dissimilar materials. At Boring TR-64-3,
the residual soil consisted of light brown silty sand with sandstone fragments. An N-
value of greater than 50 bpf was recorded in this material, indicative of a very dense
material. In Boring TR-64-4, medium stiff to stiff (10 bpf), light orange-brown with light
gray silty clay was evident to about 1.2 meters deep. A transition to hard (greater than 50
bpf), light olive brown to olive silty clay was noted below the surficial soil and disclosed
to the point of auger refusal. Boring TR-64-5 encountered residual soils derived from the
Red Bed deposits consisting of red with trace orange-brown and trace gray silty clay to a
depth of approximately 3.7 meters below the surface. The upper 0.8 meters of this
material was in a soft (5 bpf) condition, while the remainder of this material exhibited a
stiff to very stiff (14 to 29 bpf) consistency. These Red Bed residual soils were underlain
by hard (greater than 50 bpf), light olive brown to beige silty clay.

Medium to moderately hard, light brown to beige, fine to medium grained
sandstone with occasional striations was recovered in the rock core operations. RQD
measurements of the core specimens ranged from 54 to 98 percent, denoting fair to
excellent rock quality in the thickly to massively bedded sandstone formation.

3.3 Groundwater Conditions

Observations concerning groundwater were made during the drilling operations.
Groundwater was noted in Boring TR-64-1 at 5.8 meters on the sampling tools as the
boring was advanced and at 2.9 meters below the surface the next morning.

The observed groundwater level depends on normal variations in precipitation and
surface runoff amounts. Fluctuations in groundwater can only be determined through
observations made in bailed, cased holes, the construction of which was beyond the scope
of this investigation.



4.0 FOUNDATION RECOMMENDATIONS

The following conclusions and recommendations have been developed based
upon an analysis of the subsurface conditions encountered in this investigation and the
present design details provided by ODOT. If there are changes to the current plans, the
conclusions and recommendations outlined in this report should be reviewed by a
representative of Gannett Fleming to determine if they need to be modified or if
additional work is necessary.

4.1 Bridge Substructures

The soil borings and proposed grading plans indicate that the foundation
structures will likely bear on three different materials, ranging from engineered fill to
sandstone bedrock, based upon the particular substructure location and chosen method of
construction. For this reason, the discussion of the foundation recommendations will be
separated with respect to the subsurface conditions that particular substructure elements
may have in common.

4.1.1 West Abutment — Shallow Spread Foundation

Present site plans and profiles for the T.R. 64 overpass show that the west
approach to the bridge will require the construction of an embankment of up to 9.0 meters
in height above the present TR. 64 grade. It is presently planned to build this
embankment out of the native materials available on the project site, a substantial portion
of which are of somewhat marginal quality, necessitating the use of 3:1 slopes. In the
event that imported, granular fill will be utilized for embankment construction, the fill
slopes may be constructed with 2:1 finished grades. The embankment will be about 7.0
meters high at the proposed location of the abutment itself. As a result, the subsurface
conditions must be evaluated for their suitability for earth structure and bridge
substructure support. : _

Boring TR-64-1, drilled near the bottom of what appears to be a very old drainage
feature, encountered approximately 2.1 meters of cohesive fill material comprised of silty
clay, silt and sand. Although this fill was probably placed for the construction of the
present T.R. 64, Gannett Fleming has not been presented with any compaction test
records. For this reason, it is assumed that the fill was uncontrolled and is unsuitable for
embankment and substructure support. This is because it is very likely that
miscellaneous, uncontrolled fill has uncompacted or undercompacted lifts that can settle
excessively and unpredictably. '

Below this fill, very moist, soft, brownish gray silty clay with traces of wood and
other organic material was observed and noted to about 4 meters below the surface. It is
likely that this soft brownish gray, slightly organic soil is alluvium from the
- aforementioned drainage feature. Moisture contents in this material and deeper portions
of the fill above it were on the order of 26 to 29 percent and a liquid limit (LL) of 28



percent was.measured in material taken near this stratum. This scenario is usually an
indication of a higher than desired stratum compressibility. As a consequence, this
material is not deemed suitable for embankment and substructure support.

Suitable bearing material comprised of very stiff, orange-brown and trace gray
silty clay was observed below about 4 meters deep. It is recommended that the existing
fill and soft alluvium be undercut to expose this material before placing the new
embankment fill. This will help minimize the likelihood of differential long-term
settlement over the lifetime of the new embankment structure and help avoid
unanticipated stresses in the proposed bridge due to added deflections at the abutment.

Once the properly constructed embankment fill is completed, the abutment may be
constructed with either a shallow spread foundation or as a pile supported integral
abutment. If a shallow spread foundation is the chosen option, the footing may be
proportioned utilizing a bearing pressure of 96 kilopascals (kPa), assuming the footing is
. placed at the crest of the slope, allowing for frost depth (0.8 m). Recommended practice
is to set the footing back from the edge of the slope at least 1.5 to 2.0 meters. If the
footing is moved about 4.5 to 5.0 meters from the edge of the slope (roughly twice the
width of the footing, assuming a width of about 2.5 meters) so that the slope effects are
minimized, the allowable bearing pressure may be increased to 190 kPa. Moving the
abutment away from the slope would increase the span lengths while the lower bearing
pressures would increase the abutment footprint. Settlements associated with this option
should be less than about 20 millimeters.

4.1.2 West Abutment — Driven Piles (Integral Abutment)

As an alternative to the shallow foundation, driven piles can be installed in the
embankment. Utilizing this foundation type will help minimize the effect of the slope by
transferring the structural loads to a deeper elevation. In addition, this facilitates shorter
span lengths because the amount of set back necessary at the embankment crest can be
reduced. Based upon Boring TR-64-1, it appears as if the piles tips will bear on shale
bedrock at about Elevation 278.9. During construction, a terminal driving resistance
criteria should be established to determine axial load development and at which point the
pile can be cut off. Given an HP 360 x 1.707 steel section and utilizing a steam hammer
delivering 35,230 joules to the pile, a terminal driving resistance of 25 blows per 30
centimeters has been estimated for an allowable axial load of 400 kN. This was
determined utilizing the Engineering News pile driving formula.

4.1.3 Western Bridge Pier

Boring TR-64-2 encountered probable fill material similar to that noted in Boring
TR-64-1 to a depth of about 0.6 meters below the surface, underlain by medium dense
sandy silt to approximately 1.5 meters deep. Below the sandy silt material, a hard, light
olive-brown and orange-brown silty clay was observed and sampled. This material
exhibited a laminated structure characteristic of residual soils derived from fine grained
sedimentary deposits. Sandstone bedrock was sampled at about 5.5 meters below the
present surface grades. It is recommended that this material be utilized for structural



support. A deep foundation system consisting of H-Pile elements may be used at this
location to carry the structural loads. These elements should be placed in pre-drilled
narrow diameter (500 mm) caissons excavated through the hard residual soil to expose
the sandstone. Based upon the soil boring drilled at this location, it appears as if the
caisson excavations will extend to about Elevation 281. An allowable axial load of 450
kN is permissible for an appropriately constructed pile at this pier location. This was
determined utilizing the soil parameters outlined in the following table.

Recommended PileDesign Parameters
Depth/Stratum Recommended Skin Recommended Point
(meters) Friction (kPa) Bearing (kPa)
0.0t0 0.8 - -
Frost Depth/Fill
0.8to 1.5
Light orange-brown and trace 15.0 -
gray sandy silt with some clay
1.5t04.0
Light olive-brown and orange- 20.0
brown silty clay
40t05.5
Light olive-brown to beige silty - 250 -
clay [very weathered shale]
5.5
Light gray medium to - 3100.0
moderately hard sandstone

4.1.4 Central and Eastern Bridge Piers

The central and eastern bridge piers are presently located in areas where the
mainline U.S. 33 roadway cuts are to be 2 to 5 meters deep. Based upon Borings TR-64-3
and TR-64-4, the final roadway subgrade elevations will be at the level where sandstone
was encountered and cored. This material is suitable for the support of shallow spread
foundations. It is recommended that these foundations be proportioned with a maximum
gross allowable bearing pressure of 3100 kPa. It should be noted however, that the
construction of these particular foundation elements will involve excavation through
massive, moderately hard sandstone bedrock.

4.1.5 East Abutment (Integral Abutment)

The present plans indicate that the top of the east abutment will be located in a
very slight (about 0.3 meters) cut below the existing T.R. 64 profile, near a cut/fill
transition. This places the proposed bridge abutment about 6 to 7 meters above the U.S.
33 north bound lanes. At that point, the new T.R. 64 roadway subgrade will require
approximately 1.5 meters of fill to achieve the planned profile elevation. Boring TR-64-5



encountered about 3.7 meters of red with trace orange-brown, to red with trace gray silty
clay below the existing pavement and subgrade fill. Hard, light olive-brown to beige silty
clay was encountered below the red silty clay soil to a depth of about 5.5 meters, at which
point medium to moderately hard sandstone bedrock was observed.

The red silty clay soil is the residual material derived from the Red Bed deposits
prevalent across the region. Because these residual soils exhibit lower shear strengths
and are notorious for slope stability problems, the design cut slope ratio in the overburden
soil is 4:1. Presently, it is assumed that these slopes will be maintained in the immediate
location of the proposed bridge, unless the natural materials are improved or replaced
with compacted, engineered fill comprised of granular soil. When granular engineered
fill soils are utilized in the immediate vicinity of the abutment location, the side slopes
may be placed at 2:1 grades, which should shorten the bridge span. If the abutment is to
remain in the location as currently shown on the plans, it will be constructed on the face
of the cut slope and will have to retain about 2.5 to 3 meters of soil and backfill required
to achieve the T.R. 64 grades. If it is desired to place the abutment at the crest of the cut
slope, the bridge span will have to be lengthened.

Driven. pile foundation elements bearing on the moderately hard sandstone
bedrock are recommended for this location, particularly if the abutment is to remain in its
presently proposed location. As is the case with the west abutment construction, a
terminal driving resistance criteria should be established for construction purposes to
determine axial load development and at which point the pile can be cut off. Given an HP
360 x 1.707 steel section and utilizing a steam hammer delivering 35,230 joules to the
pile, a terminal driving resistance of 33 blows per 30 centimeters has been estimated for
an allowable axial load of 500 kN. Based upon the subsurface information noted in
Boring TR-64-5, it is estimated that a driven pile will extend to about Elevation 288.4

4.2 Lateral Loads

The abutments will have to act as relatively short retaining walls of approximately
1.0 to 1.5 meters in height, depending upon the depth of the bridge superstructure. This
assumes that the abutments are placed at the crest of the slopes. If it is desired to
minimize the span lengths, the east abutment may be placed in a location where the wall
will effectively be about 3 to 3.5 meters in height. As a result, there will be lateral earth
pressures generated against these abutments from the backfill supportmg the approach
slabs and road traffic.

When designing for the lateral earth pressure loads, the engineer may assume that
the top of the proposed abutment can translate sufficiently to allow “active” pressure
development, particularly if integral abutments that must accommodate temperature
movements are utilized. An active lateral pressure coefficient (K, ) of 0.33 should be
utilized in conjunction with an estimated granular soil unit weight of 20.43 kN/m’
(kilonewtons per cubic meter). If cohesive soil backfill is paced at the abutments, the K,
coefficient should be increased to 0.54. To help avert the build up of additional forces
resulting from hydrostatic pressures, properly installed footing drains, backfilled with a
free draining, open graded granular material, and/or weep holes should be incorporated



into the abutment design. In addition, surface water infiltration should also be inhibited
by compacting a layer of cohesive material (approximately 15 to 30 centimeters thick)
above the granular backfill and by daylighting drains for the bridge superstructure away
from the top of the abutment area.

4.3 General Foundation Comments

All structural footings should be placed at a minimum depth of 1.2 meters or
greater below the finished grades for frost protection and to satisfy ODOT requirements.
If any soft, wet, organic or loose soil, or any old fill is encountered, the excavations
should be extended downward so that the footings rest on competent soils.

All foundation bearing surfaces should be protected against freezing, the surface
water and undue disturbance as the bearing soils will tend to soften or loosen and increase
settlements in such cases. If at all possible, the footing concrete should be placed the
same day that the excavation takes place. If this is not feasible, proper protection of the
footing excavations should be provided. All footing excavations should be inspected to
assure that adequate bearing is achieved before placing concrete for the foundations.

The cast-in-place pile excavations should be inspected to confirm the assumed
subsurface conditions before placing concrete for the piles. The concrete for the piles
should be placed immediately after the drilling and inspection takes place. Inspection of the
piles should include recording the top and bottom elevations and a visual examination for
plumbness, alignment and diameter.

Although it is not believed that the groundwater table will pose a problem, it is
recommended that steel casing be available if groundwater seeps become evident. This will
also help retain any of the material that may loosen during pier excavation. It is
recommended that the concrete for the piers have a design slump of at least 15 centimeters
in order to avoid arching of the concrete upon withdrawal of the temporary casing (if
utilized). Furthermore, a positive head of concrete should be maintained above any
groundwater (if encountered) during the withdrawal of the casing. These measures will

preclude contamination of the pile concrete by groundwater and soil and safeguard the
integrity of the cast-in-place piles.

5.0 EARTHWORK RECOMMENDATIONS

5.1 Site Preparation

All vegetation, topsoil, and other organic material or miscellaneous fill and debris
should be removed from the construction areas prior to building or placing any fill on the
site. After the completion of stripping operations, the exposed subgrade areas should be
proofrolled with suitable heavy equipment, preferably a 180 to 270 kN loaded dump truck.
Any soft yielding areas delineated by the proofrolling should be further undercut to firm
soil. In the area where the west approach embankment is to be constructed, the stripping
activities will involve an undercut of existing fill and soft alluvium to a depth of about
4.0 meters to expose firm material upon which the new embankment fill is to be placed.



This is necessary in order to minimize the possible settlements associated with the
existing, potentially compressible materials and utilize the embankment as a structural
support element for sustained abutment loads.

5.2 Excavation

bl

Based upon the boring logs and the proposed grading plans, excavation for the
west abutment (necessary undercutting), the west pier, and the east abutment should not
be very difficult. The main issues at these locations will most likely be the need for
temporary excavation bracing where the undercutting is deep or sufficient room to lay
back the excavations is unavailable.

Difficulties can be expected in the areas of the central and eastern bridge piers,
where fairly massive, moderately hard sandstone will have to be excavated to establish
the U.S. 33 north bound lanes and the bearing elevations for the pier foundations. This
sandstone appeared to be 1 to 2.5 meters in thickness above the bearing elevation in the
pier foundation locations. The use of low power explosives may be necessary to attain
the rough main line subgrade elevations and pneumatic tools, such as jack hammers, may
be needed to excavate the bedrock in the structural foundations.

All temporary excavations for the installation of foundations, utilities, etc., should
be properly laid back or braced in accordance with Occupational Safety and Health
Administration (OSHA) requirements. In addition, existing underground utilities should
be protected or rerouted as necessary in the proposed construction areas.

It is believed that the groundwater table at this site exists at a depth that should
- not present construction difficulties for a project of this type, particularly if construction
is carried out during the dryer seasons of the year. Most of the water that may be
encountered in shallow excavations at this site should be adequately controlled by
conventional methods, such as positive gravity and/or pumping from sumps.



53 Embankment Fills

The embankment fill for the west abutment approach is to be placed at a 3:1 slope
if it is to be constructed from the native soils of the area. A 2:1 slope is permissible if
imported granular fill is used for the embankment construction. Material undercut from
the existing roadway subgrade may be reused if it is sufficiently dried and free of
deleterious materials (organics). Regardless of what material is utilized for embankment
construction, any presently existing fill and soft alluvial soils must be undercut to expose
suitable bearing material as outlined in Section 4.1.1 of this report before the
embankment is constructed. It is recommended that the fill embankments be constructed
in conjunction with the guidelines established in the Ohio Department of Transportation
Construction and Material Specifications for embankment construction. ' :

All fill should be placed in lifts of uniform thickness. For proper and timely
construction of the fill, the soils should be placed at or near (within approximately 2 to 3
percent) the optimum moisture content as determined by the specified laboratory tests.
Suitable equipment for either aerating or adding water should be available as the soil
moisture and weather conditions dictate. :

When placing soil backfill material immediately adjacent to any retaining walls,
the compaction effort should be limited to that which is required to achieve 95 percent of
the maximum Standard Proctor dry density. This measure should reduce the likelihood of
excessive lateral earth pressures resulting from construction activities.

10
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Date Started 071699 Date Completed 071699 Sampler: Type Split Spoon Dia. S cm
Boring No. TR 64-1 Station & Offset Surface Elev. 286.1 m Water Elev. 280.2 m
Elev. [ Depth Std. Pen./ Rec. | L o . .
(m‘.l) ‘ nln).) Rogn ‘ :f) (:‘SJS Description -“éés Physical Characteristics —
© % % % | % ]| %
»  |aga.|cS. |FS. |sitt|clay |t [Pl [W-C ]  Class.
286.1 . 9 cm Topsoil--fill-mottled brown/light
_ | 4-5-7-7 0.30]0.30| prown to beige silty clay w/ traces of 1 16
285.4 \oxide]s‘ and sand; moist. gh=
1 6-9-11-14 |o0.40]0.21 4.5+ kg/cm2 2 17
284.8 ) gh=4.25 kg/cm2
) L Fill: orange-brown silt and sand w/ traces A-4b
284.5 3-3-3-3 |0.40)0.21N\of oxides; moist. gh=1.5 kg/cm2, w.c.= 17% 3 0 | 1 ]10)56)33 28] 7| 26
284.2 2 \ gh=1.0 kg/cm2 / A-4a
283.9 2-2-3-2 0.40[0.21 gqh=0.5 kg/cm2 4 3 4 |13 145} 35 29
283.6| | . Brownish gray silty clay w/ traces of wood
i i i i t,
shelby tube|0.61 ggcfitorganlc material (CL, OL); very mois 5
3 .
282.1}-4 ,
281.9 Orange-brown and trace gray silty clay w/
7-10-14 0.46 traces of fine sand (CL); moist, very 6 16
— stiff.
281.2] s N gh=4.5 kg/cm2
Light brown w/ trace gray very silty clay/
clayey silt w/ weathered siltstone/
280.4 — sandstone fragments (CL,ML); moist to very
: \moist, hard. /
6 17-27-50/ }0.43 7 16
0.4 gh=2.75 kg/cm2
279.3 , ,
7 Soft, gray to olive gray silty clay (CL)
and shale.
278.9
21-50/0.4 |o.24]0.03 gh=4.5+ kg/cm2 8 12
8
277.8
277.8 50/0.1  fl0.00J0.03}lf Bottom of boring @ 8.3 meters. 9




Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm

Boring No. TR 64-2 Station & Offset Surface Elev. 287.1 m Water Elev.
D(t;gt)h Stt‘ké’gn./ I(i;t.:). %::‘S)s Description -éd Physical Characteristics
g< % % % | % | % oDoT
0 Agg. | C.S. | F.S. | Silt | Clay LL. [Pl |W.C. Class.
Probable fill-mottled brown and orange
| 6-17-17-20 [0.15]0.46| brown silty clay w/ little to some sand, 1 12
\traces of oxides and gravel; slightly A-4a
1 | 12-12-7-7 [0.37]0.24| \Oi8E. gh=4.5+ kg/cm2 , 2 | 9|7 |36]20]27 13
Light orange brown w/ trace gray sandy silt
(ML) ; slightly moist to moist medium dense. A-4a
— 5-5-21-31 |0.37|0.24~\gh=1.5 kg/cm2 3 8 | 4 [33([38]17 11 »
2 Light olive brown and orange brown silty
clay (CL); slightly moist, hard; laminated A-6a
7-30-40-38 {0.37]0.24 stfucture; olive brown in sample #5_ 4 17 7 [ 41| 29 11
T h=4.5+ kg/cm2
3 14-28-40-3610.61 d s/ 5 13
4
Olive to gray silty clay (CL); slightly
17-39-50/ |0.34]|0.06] \moist, hard; [Extremely weathered shale]. 6 15
0.3 gh=4.5+ kg/cm2
5
T Light gray, medium hard sandstone
6 50/0.3 0.09 \ (fragments) . P 7 ﬂ
Light gray to gray, medium to moderately
hard sandstone; fair rock quality, thickly
-] bedded. qu=518.0 kg/
8 Bottom of boring @ 7.6 meters.




Date Started 071599 Date Completed " 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-3 Station & Offset Surface Elev. 288.7 m Water Elev.
D:np.t)h St%. cll’gn./ I(i:‘t.:). %:‘s? Description é‘d Physical Characteristics
6< % % % | % | % 0oDOT
@ |agg.|cCss.|Fs. |sit]|ciay|lt | PL | W-C. Class.
5 cm Pavement
—4-12-50/0.3}0.30|0.09| Light brown silty sand w/ sandstone 1 o{o|lo]o|lo]ojo]| o 0
fragments (SM); slightly moist to moist,
1 dense; [weathered fine grained sandstone. . 0
2 0 0 0 0 0 0 0 0

\__75/0.4 0.09]0.03] gandstone fragments below 0.9 m.

) Light brown fine to medium grained, medium
2 to moderately hard sandstone; fair to good
rock quality, thick to massive bedding.
qu=86.0 kg/cm2

75 2.59|0.46

Bottom of boring @ 4.6 meters.




Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. 5 cm
Boring No. TR 64-4 Station & Offset Surface Elev. 291.4 m Water Elev.
%:re‘v) D(c:.np.t)h Stckgsn./ l(?:‘c). %:‘sf Description -g . Physical Characteristics
. j By
© % % % | % | % oDoT
@ |age.|cs.|FS. | silt ]| clay | L [P [W-C- Class.
291.4 5 cm Pavement (tar and chip)
291.11p | Light orange-brown w/ light gray silty clay
4-4-6-7 |0.43]|0.18]| w/ traces of oxides (CL); moist, medium 1 19
290.5] 1 8tiff to stiff. gh=2.25 kg/cm2 -
290.2 11-20-50/ |0.37]0.09} gh=4.5+ kg/cm2 2 10
289.9 \ 0.5 Light olive brown to olive silty clay (CL);
’ 20-50/0.3 |0.21]0.03] slightly moist, hard. 3 7
2
289.3 ’
289.0 \ 50/0.4 0.09]0.03 4
) ] Medium to moderately hard light brown
288.71 \sandstone fragments; auger refusal at 2.7 /
m.
Medium to moderately hard light brown
— sandstone; fair rock quality, thick to
. 54 1.80]|0.03| massive bedding. 5
Darker brown striations noted in core
sample.
286.8 -]
5 qu=119.2 kg/cm2
T 61 2.13 6
6
284.7 -
7 Bottom of boring @ 6.7 meters.
8




Date Started 071599 Date Completed 071599 Sampler: Type Split Spoon Dia. S cm
Boring No. TR 64-5 Station & Offset Surface Elev. 293.8 m Water Elev.
D‘i‘p‘t’h Stci!i QPsn.lA I‘i:‘c). %:‘s? Description 2. Physical Characteristics
} ; 2g
o % % % | % | % 0oDOT
n Agg. | C.S. | F.S. | Silt | Clay LL.|PL|W.C. Class.
.8 5 cm Pavement-- (tar and chip); fill-mottled .
S _ \brown silty clay w/ sand.
1 4-2-3-5 0.30]0.30] Red w/ trace orange-brown and gray silty 1 31
: 1 clay w/ trace oxides (CL); moist, soft.
2 8-6-11-1 0 gh=1.25 kg/cm2 0 1 2 |30 6 28 A-7-e
-11-14 -3410.27 Red w/ trace gray silty clay (CL); moist, 2 6
.3 —{harxd. A-7-6
2 6-6-8-10 0.43 0.18\ gqh=3.75 kg/cm2 l 3 0 1 8 91 |42 |15 27
.7 N gh=2.25 kg/cm2
— ] 6-10-14-16 0.46|0.15 gh=2.5 kg/cm2 4 26
.1
3 h=2.75 kg/cm2
5-9-14-15 ]10.40]0.21 9 g/ 5 23
51
2 shelby tube|0.37}0.24 - 6
a Y Light olive brown to beige silty clay (CL);
.7 moist, hard.
18-35-50/ |0.37]0.03 7 12
— 0.3
5
i B Light b to bei dium to moderatel
2 ig rown to beige, medium to moderately
1]6 \__50/0.4 0.090.03] hard, fine to medium grained sandstone w/ 8
dark brown striations/laminations; good to
excellent rock quality; massivley bedded
— qu=151.2 kg/cm2
75 1.83 9
7
N
-8
] 98 1.58 10




5 cm

Date Started 071599 'Date Completed 071599 Sampler: Type Split Spoon Dia.
Boring No. TR 64-5 Station & Offset Surface Elev. 293.8 m Water Elev.
E(::v, D(z‘p.t)h St%.oPsn./ I(ir:c-:). I(.:‘sf Description ;2‘ P Physical Characteristics
g2 % % % | % | % ODOT
. o |agg.|cCs.|FS.]|silt]clay [t | P [W-C Class.
284.7 -
Bottom of boring @ 9.2 meters.
10
11
[ 12 |
13
14
15
16
17
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Particle Size Distribution Report
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GRAIN SIZE - mm
% GRAVEL ' % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 9.8 19.2 317 333
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay with sand
#10 100.0
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#200 7n0 .
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Client: Prime Engineering
Project: Athens Rte. 33 Bypass
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Project No: 9921-3168.00



CONSOLIDATION TEST REPORT
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Dial Reading vs. Time
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Dial Reading vs. Time
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APPENDIX C
Foundation Summary Table
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FOUNDATION SUMMARY TABLE

SUMMARY OF T.R. 64 FOUNDATION DESIGN RECOMMENDATIONS

Pile Type

Substructure Proposed Bearing Applicable | Average % | Average % | Allowable Pile Tip Allowable Driving Estimated Pile | Estimated | Coefficient of
Unit Bottom of Stratum Core Borings Core RQD Foundation Size Reinforcement | Axial Pile Load Method Tip Elevation Footing Friction
Footing Recovery Pressure Per Pile Width, B
Elevation
West Abutment 291.5 Weathered TR 64-1 N/A N/A N/A HP 310 N/A 400 kN refusal or 278.9 N/A N/A
Sta. 49+169.0 Gray Shale x 1.079 terminal set *
o #
West Pier 286.3 Sandstone TR 64-2 92 53 N/A HP 310 N/A 500 kN pre-drill to 280.8 N/A N/A
Sta. 49+191.4 x 1.079 depth
Central Pier 286.1 Sandstone TR 64-3 85 75 3100 kPa N/A N/A N/A N/A N/A 30m 0.7
Sta. 49+218.2
East Pier 286.6 Sandstone TR 64-4 99 58 3100 kPa N/A N/A N/A N/A N/A 30m 0.7
Sta. 49+243.8 .
East Abutment 2934 Sandstone TR 64-5 100 87 N/A HP 310 N/A 500 kN refusal 288.4 N/A N/A
Sta. 49+266.4 x 1.079

* Terminal Driving Resistance at West Abutment based upon the use of a steam hammer delivering 35,230 joules of input
energy to the pile is 25 blows per 30 centimeters.

@ Abutments are to be constructed above imported granular fill embankments/improved slopes constructed with 2:1 grades.
Otherwise the slopes at the east and west abutments are 4:1 and 3:1, respectively.

# All station locations are for preliminary purposes only.
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- GANNETT FLEMING ENGINEERS
GunnEtt Flemln AND ARCHITECTS, P.C.
Blendonview Office Park
) 5015 Pine Creek Drive
Columbus, Ohio 43081

Office: (614) 794-9424
Fax: (614) 794-9442
www.gannettfleming.com

J anuary 11, 2000

Mr. George Collins, District Deputy Director
Ohio Department of Transportation, District 10
338 Mukingum Drive

Marietta, Ohio 45750-0658

Attn: Mr. Doug Briggs

Re: Foundation Investigation
ATH-33-30.981
Ramp B Retaining Wall at U.S. 33 and Albany Road
Athens, Ohio
G.F. No. 36151.230

Dear Mr. Briggs:

Here is a summary of our subsurface investigation for the aforementioned project. Based
upon the present site plans, soil borings and an analysis of the encountered subsurface condltlons
the following conclusions and recommendations have been developed.

e A traditional reinforced concrete retaining wall is to be supported on foundation
elements extending through the existing entrance ramp fill to the hard residual soil and
soft weathered bedrock encountered in the borings 1.5 to 4.6 meters below the fill. A
double row of small diameter drilled piers extending about 1.0 meter into the bearing
materials will be used. These piers are to be tied together below a pier cap that functions
as the footing for the wall and proportioned with a gross allowable bearing pressure of
475 kPa. These piers will also be subjected to uplift or tension loads in response to the
imposed overturning moments. To determine the necessary embedment for tension
resistance, a side shear of 22.5 kPa has been estimated for piers installed in the very stiff
to hard alluvium encountered at Boring RBW-5. This side shear increases to 35 kPa
when the piers are installed in the hard residual soil and very soft bedrock encountered in
Borings RBW-1 through RBW-4. Based upon the use of a granular backfill, an active
lateral pressure coefficient (K, ) of 0.28 is to be utilized in conjunction with an estimated
granular soil unit weight of 20.43 kN/m® (Kilonewtons per cubic meter). Should the
cohesive in-situ soils be utilized for backfill, the K, value is to be increased to 0.5. In
addition, surface water infiltration should also be inhibited by compacting a layer of
cohesive material (approximately 15 to 30 centimeters thick) above the granular backfill.

» A reinforced earth retaining system is also an option for this wall. In the opinion of
this writer, a system such as this is preferable to a traditional cantilevered wall in an
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environment where potential differential settlement is a concern. The inherent flexibility
of a mechanically stabilized wall allows such a system to accommodate the likely
differential settlement that can occur after the main embankment fill surcharges the
existing ramp. Based upon the use of a granular material, an active lateral pressure
coefficient (K, ) of 0.28 is to be utilized in conjunction with an estimated granular soil
unit weight of 20.43 kN/m® (Kilonewtons per cubic meter). The bearing/leveling
subgrade for the wall is to be undercut to a depth of 0.9 to 1.0 meter below the proposed
bearing elevation and backfilled with a well compacted, well graded granular material
such as ODOT No. 304 stone. In the area of the existing culvert location, the existing
soft fill and alluvial materials encountered in the foundation excavation have to be
removed to expose stiff to very stiff soils. Based upon the boring at this location, this
will involve an undercut of up to roughly 3 meters. Once the gravel trench has been
constructed, the leveling pad may be proportioned utilizing a gross allowable bearing
pressure of 190 kPa. A subgrade reaction modulus of 27 N/cm® (Newtons per cubic
centimeter) and a sliding friction coefficient equal to 0.55 has been estimated for design
purposes.

¢ The proposed U.S. 33 northbound embankment will require up to roughly 10.0 meters
of fill, 3.0 to 4.0 meters of which will be above the present entrance ramp embankment.
The present embankment exhibited some slope instability that became a source of
concern with respect to the proposed construction and a computer-aided slope stability
analysis was performed to determine if the proposed surcharge would overload the
present embankment slope and initiate a failure. An estimate of the in-situ soil strength
parameters was obtained from the slip area and used to model the slope supporting the
probable surcharge. From this analysis, it is believed that a minimum F.S. of 1.5 will be
realized. It appears as if the slip area has been repaired. However, because Gannett
Fleming was not involved during the design or construction of the slip repair,
recommendations regarding this issue are outlined in Section 4.1 of this report.

The aforementioned recommendations are based upon proper construction and construction
inspection to verify the subsurface conditions and assure the design is carried out in an
appropriate manner. If there any questions concerning the content of this report, please contact
this office. -

Very truly yours,

GANNETT FLEMING ENGINEERS AND ARCHITECTS, P.C.

John R. Kenny, P.E.
Vice President
Manager, Ohio Office

Malcolm D. Hargraves, P.E.
Geotechnical Engineer

cc: Mr. Jeffrey B. Koehn, M-E Companies
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FOUNDATION INVESTIGATION REPORT
RAMP B at U.S. 33 and ALBANY ROAD

1.0 INTRODUCTION AND SCOPE

1.1 Introduction

This structure foundation report presents the findings of the geotechnical investigation
performed to characterize the subsurface conditions at the proposed site for the new U.S. 33
northbound lanes and entrance ramp from the Albany Road-Richland Avenue intersection in
Athens, Ohio. This entrance ramp is part of the larger U.S. 33 Athens-Darwin project involving a
new “Super-Two” highway corridor through southem Athens county and Meigs county in
southeast Ohio. The purpose of this investigation was to determine the nature of the subsurface
materials at the site, to assess their structural support capability, and to make recommendations
relative to the design and construction of the structural foundations and earthwork for the project.

1.2 Scope

The scope of this investigation included a review of available geologic and soils data for
the project area, a subsurface investigation consisting of five (5) soil test borings and associated
rock coring, and an engineering analysis and evaluation of the subsurface conditions encountered
at the site.

2.0 PROJECT CHARACTERISTCS

U:S. 33 is currently configured as a four-lane, divided, limited access highway carrying
traffic around Athens, Ohio. This highway also carries traffic from U.S. 50 and S.R. 32. At the
intersection with Richland Avenue and Albany Road, U.S. 33 narrows to a two-lane
configuration as it continues in a southerly direction toward Pomeroy, Ohio, while the U.S.
50/S.R. 32 traffic is maintained with a four-lane configuration as an overpass above the U.S. 33
exit ramp and Albany Road. Present topographic information and site plans indicate that the
proposed construction site has fairly substantial relief in the project vicinity,  changing
approximately 10 to 12 meters in elevation with moderately wooded slopes as steep as 1 vertical
to 1 horizontal (1:1). A comparison of the current topographic information to older USGS maps
of the area indicate that the present day four-lane alignment required cuts on the order of 15 to 18
meters to establish the subgrade elevations. Some of this excavated material was probably
reused as fill for the present entrance ramp embankment for northbound U.S. 33 traffic access to
the present by-pass. This embankment ranges up to roughly 12 to 14 meters in height with
slopes as steep as about 2:1.

A topographic map of the immediate area depicts a slip in this embankment adjacent to
the ramp. This slip, approximately 27 meters long and 56 meters wide, occurred where the ramp
was relatively high and where deeper fill appeared to have been placed during the ramp
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construction. In addition to the slip area, a relatively large culvert, roughly 2.0 meters in
diameter, crosses below the ramp near the U.S. 33-Richland Avenue intersection.

Proposed for construction is a retaining wall, approximately 180 to 200 meters long,
providing a grade separation and transition between the present entrance ramp from the Richland
Avenue-Albany Road intersection and the proposed embankment for the U.S. 33 mainline
northbound lanes. Proposed profiles indicate that the embankment is to range from 1.0 to nearly
10.0 meters in height, which implies that the proposed wall will need to be up to 10.0 meters tall,
depending upon the chosen grades and space constraints in the wall area.

3.0 GEOLOGY and GENERALIZED SUBSURFACE CONDITIONS

3.1 Geology

The project lies in a région predominated by residual soils formed from Pennsylvanian
aged sedimentary bedrock of the Marietta Plateau. Sandstone, siltstone, shale, clay
shale/mudstone, along with occasional, deeper, thinly bedded coal seams of the Conemaugh
formation dominate the bedrock profile along the proposed roadway corridor. In the specific
location of the proposed wall and mainline embankment, a transition zone between the residual
soils of the more rugged higher elevations and alluvium associated with a localized drainage
stream is evident, along with human placed fill related to earlier construction activities.

3.2 Subsurface Profile

Five (5) test borings were drilled for this investigation. The subsurface soil profile and
groundwater conditions exposed in these borings are described in detail on the boring logs
located in the appendix to this report. These boring logs indicate conditions at the particular
locations and times the test bores were drilled. Some conditions, particularly groundwater levels,
could change with time and periods of precipitation.

The soil borings generally encountered fill comprised of mottled olive, brown, beige, red
and gray silty clay and weathered mudstone, clay shale, and sandstone fragments to depths
ranging from 1.1 to 4.6 meters below the present ground surface. Standard Penetration (N)
values in this material varied widely from 7 to greater than 50 blows per 30 centimeters (bpf),
indicative of a generally unpredictable soil consistency. -

Below the fill, residual soil comprised of mottled red and gray, and brown to light brown
with trace red silty clay or silty sand was observed and sampled. N-values in these materials
generally ranged from 22 to greater than 50 bpf, indicative of a very stiff to hard consistency.
Where residual soils were not evident, weathered bedrock comprised of soft orange-brown to
olive and gray arenaceous shale was encountered. A notable exception was in Boring RBW-5,
where very stiff to hard gray sandy clay underlain by dark gray silty clay alluvium was observed
below the fill.

Rock coring techniques were used in Borings RBW-2 and RBW-5. Medium to
moderately hard, gray arenaceous shale and siltstone/fine grained sandstone to light gray/white
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hard calcareous sandstone with shale seams was recovered in the respective borings. Rock
Quality Designation (RQD) measurements ranged from 66 to 78 percent in the recovered
samples, reflective of a fair to good rock quality.

3.3 Groundwater Conditions
Observations concerning groundwater were made during the drilling operations. The

following table summarizes the levels at which groundwater was measured in each of the borings
where observed prior to the rock coring activities.

Groundwater Levels (m)
Boring Noted on
Number | Drilling Rods
RBW-2 |73

RBW-4 | 8.1

The groundwater level depends on normal variations in precipitation and surface runoff
amounts. Fluctuations in groundwater can only be determined through observations made in
bailed, cased holes, the construction of which was beyond the scope of this investi gation.

4.0 FOUNDATION RECOMMENDATIONS

The following conclusions and recommendations have been developed based upon an
analysis of the subsurface conditions encountered in this investigation and the present design
details provided by ODOT. If there are changes to the current plans, the conclusions and
recommendations outlined in this report should be reviewed by a representative of Gannett
Fleming to determine if they need to be modified or if additional work is necessary.

Two wall type alternatives shall be considered in this section of the report. The first wall
type is a traditional, cantilever concrete retaining wall. The second wall type is a mechanically
stabilized, reinforced earth retaining system, the effectiveness of which strongly depends upon
the backfill material and embankment material chosen for the U.S. 33 northbound lanes. In
addition to the wall types, the global stability of the proposed alignment was initially examined
to determine if the existing ramp embankment might be compromised.

4.1 Concrete Retaining Wall

The soil borings encountered fill to depths ranging from 1.5 to 4.6 meters in depth along -
the length of the proposed wall. This fill was most probably placed as part of the present ramp
embankment construction and as part of the backfill associated with the culvert crossing at the
bottom of the ramp. Compaction records regarding the placement of this fill were not available
for review. Consequently, it is assumed that the material was placed in an uncontrolled manner,
and should not be utilized for structural support of a relatively rigid, concrete wall system. The
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reason is that uncontrolled fills may settle unpredictably, due to the compression of
undercompacted or uncompacted areas within the soil mass and result in excessive deflection,
differential settlement, and possibly induce unanticipated stresses in the proposed wall structure.
Because of concerns with excessive deflection and differential settlement associated with an
uncontrolled fill, it is recommended to extend the wall foundations through this fill to the hard
residual soil and soft weathered bedrock encountered in the borings below the fill.

A double row of small diameter drilled piers extending about 1.0 meter into the bearing
materials will be used. These piers will be tied together below a pier cap that functions as the
footing for the wall and must be proportioned with a gross allowable bearing pressure of 475
kPa. These piers will also be subjected to uplift or tension loads in response to the imposed
overturning moments. To determine the necessary embedment for tension resistance, a side
shear of 22.5 kPa has been estimated for piers installed in the very stiff to hard alluvium
encountered 'at Boring RBW-5. This side shear increases to 35 kPa when the piers are installed
in the hard residual soil and very soft bedrock encountered in Borings RBW-1 through RBW-4.
A factor of safety equal to 3 has been utilized in the tension capacity estimates.

The primary loads on the retaining wall will be horizontal forces derived from lateral
earth pressures associated with the new U.S. 33 embankment. When designing for the lateral
earth pressure loads, it is assumed that the top of the proposed wall can translate sufficiently to
allow “active” pressure development. Based upon the use of a granular backfill, an active lateral
pressure coefficient (K, ) of 0.28 should be utilized in conjunction with an estimated granular
soil unit weight of 20.43 kN/m® (Kilonewtons per cubic meter). Should the cohesive in-situ soils
be utilized for backfill, the K, value increases to 0.5. To help avert the build up of additional
forces resulting from hydrostatic pressures, properly installed footing drains, backfilled with a
free draining, open graded granular material, and/or weep holes must be incorporated into the
wall design. In addition, surface water infiltration should also be inhibited by compacting a layer
of cohesive material (approximately 15 to 30 centimeters thick) above the granular backfill.

4.2 Mechanically Stabilized Earth Retaining Wall

An alternative to the concrete wall is a mechanically stabilized earth retaining wall. As is
the case for the traditional concrete wall, the primary loads on the retaining wall will be from
lateral earth pressures associated with the new U.S. 33 embankment surcharge. In order for a
reinforced earth system to mobilize the shear strength between the reinforcing strips (or geogrid
as the case may be) and the soil, the wall will have to yield, resulting in the formation of “active”
pressures. Based upon the use of a granular backfill in the zone of reinforcement, an active’
lateral pressure coefficient (K,) of 0.28 must be utilized in conjunction with an estimated
granular soil unit weight of 20.43 kN/m’ (Kilonewtons per cubic meter). Appropriate measures
for drainage and prevention of surface water infiltration as mentioned in the previous section will
also be incorporated in the design. The bearing/leveling subgrade for the wall should be
undercut to a depth of 0.9 to 1.0 meter below the proposed bearing elevation and backfilled with
a well compacted, well graded granular material such as ODOT No. 304 stone. In the area of the
existing culvert location between approximately Station 29+450 and 29+460, the existing soft fill
and alluvial materials encountered in the foundation excavation should be removed to expose
stiff to very stiff soils. Based upon the boring at this location, this will involve an undercut of up
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to roughly 3 meters. Adequate bearing conditions in this undercut area should be verified by a
qualified geotechnical professional. Once the gravel trench has been constructed, the leveling
pad may be proportioned utxllzmg a gross allowable bearing pressure of 190 kPa. A subgrade
reaction modulus of 27 N/cm® (Newtons per cubic centimeter) and an ultimate sliding friction
coefficient equal to 0.55 has been estimated for design purposes. A factor of safety equal to 1.5
against a sliding failure should be utilized in the design.

In the opinion of this writer, a mechanically stabilized earth retaining system is preferable
to a traditional cantilevered wall in an environment where potential differential settlement is a
concern. The inherent flexibility of a mechanically stabilized wall allows such a system to
accommodate the likely differential settlement that can occur after the main embankment fill
surcharges the existing ramp. The use of a reinforced earth wall will also reduce the necessary
undercutting or pier installation outlined for the concrete wall system.

4.3 Embankment Stability

The proposed U.S. 33 northbound embankment will require up to roughly 10.0 meters of
fill, 3.0 to 4.0 meters of which will be above the present entrance ramp embankment. As
mentioned previously, the present embankment exhibited some slope instability that became a
source of concern with respect to the proposed construction. For this reason, a computer-aided
slope stability analysis was performed to determine if the proposed surcharge would overload the
present embankment slope and initiate a failure.

Using an old topographic map depicting the initial slip, the shear strength parameters of
the existing fill soils were back-calculated with the computer program. A phi angle of 23
degrees and a cohesion of 0.47 kPa were obtained from this process. These values were inserted
into the program modeling the proposed surcharge. From this it was determined that a minimum
factor of safety (F.S.) equal to about 1.54 is probable, assuming that the failure surface is forced
into a surcharge given no shear strength characteristics. Generally a F.S. equal to 1.5 is the
required value for global slope stability. Since the imposed surcharge will be a real material with
some shear strength, it is believed that the recommended F.S. of 1.5 will be realized.

The slope appears to have been repaired where the failure occurred, however Gannett
Fleming did not design nor was Gannett Fleming present during the repair operations. As a
result, this company can neither confirm nor deny that the failure was repaired appropriately.
To properly repair the slope and to protect against future instability, the existing embankment
material should be removed to expose competent material below the slip surface and replaced
with compacted, engineered fill as outlined in the Ohio Department of Transportation (ODOT)
Construction and Material Specification Manual. As part of this repair the new compacted
material must be appropriately benched into the competent in-situ soils to engage the
replacement material with the natural soils. In addition, it is likely that erosion due to the
drainage stream located at the toe of the slope adversely affected the present embankment where
the aforementioned slip occurred. For this reason it is recommended that some form of rock

channel protection, such as ODOT Type D or Type C stone, be placed at the existing
embankment toe.



4.4 General Foundation Comments

All structural footings should be placed at a minimum depth of 0.8 meters or greater
below the finished grades for frost protection. If any soft, wet, organic or loose soil, or any old
fill is encountered, the excavations should be extended downward so that the footings rest on
competent soils.

All foundation bearing surfaces should be protected against freezing, the surface water
and undue disturbance as the bearing soils will tend to soften or loosen and increase settlements
in such cases. If at all possible, the footing concrete should be placed the same day that the
excavation takes place. If this is not feasible, proper protection of the footing excavations should
be provided. All footing excavations should be inspected by a qualified geotechnical
professional to assure that adequate bearing is achieved before placing concrete for the
foundations.

Drilled pier excavations should be inspected to confirm the assumed subsurface conditions
before placing concrete for the drilled piers. The concrete for the piers should be placed
immediately after the drilling and inspection takes place. Inspection of the drilled piers should
include recording the top and bottom elevations and a visual examination for plumbness, alignment
and diameter.

Although it is not believed that the groundwater table will pose a problem, it is
recommended that steel casing be available if groundwater seeps become evident. This will also
help retain any of the material that may loosen during pier excavation. It is recommended that the
concrete for the piers have a design slump of at least 15 centimeters in order to avoid arching of the
concrete upon withdrawal of the temporary casing (if utilized). Furthermore, a positive head of
concrete should be maintained above any groundwater (if encountered) during the withdrawal of the
casing. These measures will preclude contamination of the pier concrete by groundwater and soil
and safeguard the integrity of the piers.

5.0 EARTHWORK RECOMMENDATIONS

5.1 Site Preparation

Site preparation operations should consist of removing any vegetation, topsoil, and other
organic material or loose miscellaneous fill and debris from the construction areas. After the
completion of undercutting operations, the exposed subgrade areas should be proofrolled with
suitable heavy equipment, preferably a 180 to 270 kN loaded dump truck. Any soft yielding
areas delineated by the proofrolling may need to be undercut or otherwise stabilized as
recommended by the geotechnical engineer prior to placing the new embankment material.

5.2 Excavation

Based upon the boring logs and the proposed grading plans, the wall foundations for the
concrete retaining wall will have to be excavated through fill and into hard residual soil or soft
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weathered bedrock. Exceptions will probably occur in the areas around Boring RBW-5, where
encounters with softer fill and alluvium are likely to occur. In the event the stabilized earth wall
system is chosen, the major excavation and undercutting should occur around the present culvert
in the softer materials, and excavation through harder materials should be minimized. If the
drilled piers are installed for the concrete wall, some difficulty may be encountered, however the
hard soils/soft rock generally appear to accommodate removal without unusual effort.

All temporary excavations for the installation of foundations, utilities, etc., should be
properly laid back or braced in accordance with Occupational Safety and Health Administration
(OSHA) requirements. Where the excavation occurs around the present culvert, temporary
bracing will probably be required in the soft fill and alluvial soils observed at this location.

It is believed that the groundwater table generally occurs at a depth that should not
present construction difficulties for a project of this type, particularly if construction is carried
out during the dryer seasons of the year. Exceptions will probably occur at the present culvert
location where drainage from an active stream may encroach upon the wall excavation during
brief periods of intense precipitation. Consequently, the contractor should have a means of
channeling the flow away from the excavation. In the remaining areas of the wall, most of the
water that may be encountered in shallow excavations at this site should be adequately controlled
by conventional methods.

5.3 Fills

It is recommended that the fill embankments be constructed in conjunction with the
guidelines established in the Ohio Department of Transportation Construction and Material
Specifications for embankment construction. When placing soil material immediately adjacent
to the retaining wall, the compaction effort should be limited to that which is required to achieve
95 percent of the maximum Standard Proctor dry density. This measure should reduce the
likelihood of excessive lateral earth pressures resulting from construction activities.
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Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-1 Station & Offset Surface Elev: 213.9 m . Water Elev.
[ ]
W %I:v) D(fr?.t)h Stc'la. cl;gn.l ?r?l(.:)' I(.g‘s)s Description .é P Physical Characteristics
52 % % % | % | % oDoT
| v |agg.|CsS.|FS.]|sit]|cray|Lt [Pl | W-C Class.
213.9 Fill-mottled brown and gray silty clay w/
| 11&%?235_ 0.4310.09f sang, gravel, and shale fragments; slightly 1 8
J|213.3 P 50/(’) 2 moist.
. 0.0 . \
1 I 6|o.06 2 4
212.8 - ,
lizi2.7 - Probable fill-mottled red and gray S}lty
—111-10-11-10]0.37]0.24 clay w/ gray sandstone fragments; moist. 3 9
| 2
211.4 — : . A-4a
Mottled red and gray w/ trace yellow silty
3 [31731-17-17[0.34]0.27] clay w/ traces of oxides (CL); moist, hard. 4 40 7 |11 43 |31 |10 16
gh=3.5 kg/cm2
210.2| | - -
4 Light brown w/ trace gray sandy silt and
209.8 clay w/ traces of weathered sandstone
18-28-50/ |0.40|0.03]\fragments (ML, CL-ML); moist, very dense/ 5 s | al 7|37 a0 12 A-6a
—_ 0.4 : : hard.
"5 gh=4.5 kg/cm2
20821 Soft to medium hard light b £i
208.2 o o medium har ig rown, fine
6 50/0.1 0.03]0.00f grained sandstone. 6
207.2 -
7 Soft, dark gray weathered shale; laminated
206.7 structure.
) 38-50/0.2 |0.21§0.34 7 9
8
205.7 ,
] Soft to medium hard gray shale.
205.2
\  50/0.3 0.09 8 |




Date Started 072099 Date Completed 072099 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-1 Station & Offset Surface Elev. 213.9 m Water Elev.
?:re‘v) D(i‘p.t)h Stc:‘.ggn./ ?rf\‘.:). I(.rc:‘s,s Description .‘é’_d Physical Characteristics
g2 % % % | % | % 0oDoT
. | agg.|Cs. |FS. |silt|ciay | b | P [ W-C Class.
It T
10
203.7
203.6] _[L_50/0.2 J|0.06]0.00 Bottom of boring @ 10.3 meters. ||
11
12
1]
13
H
14
15
lé6
17




Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-2 Station & Offset Surface Elev. 211.6 m Water Elev. 204.2 m
Iilmev) D(trer;‘n)h St%.cl;sn./ l(?rt:‘c). %::‘s)s Description 2 Physical Characteristics
. . . . gg
© % % % | % % oDOoT
“ | age. |cs. |Fs. |sit|ciay | Lt [P [W-C Class.
211.6 5 cm Topsoil--fill-light brown silty sand
“ _ | 4-6-8-21 (0.40(0.21 w/ sandstone fragments and gravel; slightly 1 S
211.0 \moist;hcgbb%es/rock fragmenti a; 1.5 m;
ents in sample #4. /
1 | 9-14-10-9 |0.37]0.24| 83y shale fragments in Samp 2 7
gh=3.25 kg/cm2
210.4
—1 25-12-10-9 |0.00]0.61 3
1]
209.8
2 gh=3.25 kg/cm2, w.c.= . A-6b
209.5] - 25-16-14-12)10.43 0.18-\ 8% 4 23 |13 |10 |20] 34 17
209.2 — =4.
\ 50/0.3 |0.09 gh=4.5 kg/cm2 5 10
3
208.2 . :
| - Fill-mottled red, brown and gray silty clay
w/ sand and shale fragments; moist. Light
4 orange-brown/beige at bottom of sample.
207.5 A-6b
{2073 5-7-15  [0.240.21\ gh=1.5 kg/‘/:“‘z 6 |6 |a |10 81 |39 |18 22
207.0) T | gh=3.25 kg/cm2, w.c.=
L . \ 17% /
f Brown silty clay w/ traces of oxides (CL);
slightly moist, hard. Slightly laminated
206 .0 — structure; orange-brown at bottom of
L ' 53-50/0.4 |0.27 \sample. T 7 4|6 [17 73 |40 [17] 15 A-6b
205 .5 6 gh=4.5+ kg/cm2
) Very soft to soft, very weathered orange-
— brown to olive and gray arenaceous shale.
Laminated structure.
7
204.4 35-50/0.2 |0.18]0.03 8 13
ll203.7|_8
Very soft to soft red/maroon and gray, very
weathered arenaceous shale.
202.9
61-50/0.4 ]0.27 9 12




Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-2 Station & Offset Surface Elev. 211.6 m Water Elev. 204.2 m
?::e‘v) D(‘r!np.t)h Su:_‘; ggn.l l("‘:‘l':). l(.rc:‘s;s Description 2 S Physical Characteristics
Ez
L % % % | % | % oDOT
v |agg.|cCs.|Fs. |sit|ciay |t [P | W-C Class.
n
—
10
201.4 .
75 0.30 Soft to medium hard gray arenaceous shale; 10
201.1 good rock quality; medium to thickly
11 bedded. /
Medium hard, gray arenaceous shale and
78 1.46]0.06] siltstone/fine grained sandstone; good rock 11
— quality, medium to thickly bedded. qu=338.3
‘ kg/cm2
12
199.6 - -
Bottom of boring @ 12.0 meters.
|
13
14
I
i 15
16
|
17




Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm

Boring No. RBW-3 Station & Offset Surface Elev. 209.6 m Water Elev.
%:gv) D((ra';‘)'l;h Stc'i:i(;gn.l ?:‘t-:). %rons)s Description -:d'd Physical Characteristics
B < % % % | % | % oDOoT
@ |agg.|Cs.|Fs.|sit|clay|“L | P | W-C Class.
209.6 S cm Topsoil--fill-mottled brown/light
15-25-24-27)0.52]0.09| brown and gray to red silty clay w/ traces 1 11
209.0 T of brown sandstone and shale fragments;
1 13-50/0.4 0.21]|0.06 \slightly moist tomoist. gh=4.5+ kg/cm2 / 2 9
h=4.5+ kg/cm2
208.4 2 9/ A-6b
qh=4.5+ kg/cm2,
208.1| —5-10-11-14 [0.37(0.24 w.c.= 10% 3 |25| 5|5 66 |38 |16 13
207.8| » \ gh=3.75 kg/cm2 /
) 8-8-9-12 0.37}]0.24 gqh=3.5 kg/cm2 4 16
207.2 —
gh=2.5 kg/cm2
3 5-10-9-13 |0.37]|0.24 5 13
206.0 ; .
4 Light brown and trace red silty clay w/
205.5 traces of oxides (CH); moist, very stiff. A-7-5
205.4 13-11-16 |0.34]0.12[\Skightly laminated structure. l ¢ [s]s]3 83 [ 55|25/ 28
205.21 T gh=2.5 kg/cm2, w.c.=
15%
= gh=1.5 kg/cm2
Mottled-orange-brown and red silty clay w/
204.1| — ~traces of oxides (CL); moist, very stiff.
204.0 Gray, silty clay (CL); slightly moist, A-7-5
20-47-50/ |0.30{0.06 Y 4 4 i ghtly ’ 7 0 | 1|1 ]34]64 13
& \ 0.2 / hard. Slightly laminated, slickensided
structure. [Very soft extrememly weathered
| shale] .
gh=3.5 kg/cm2
7
202.5 ,
A\ 50/0.4 0.12]0.00| Red shale/hard silty clay (CL) seam noted 8
— : in Sample #8
8
200.9
\  50/0.3 0.03[0.06 HE




5 cm

Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia.
Boring No. RBW-3 Station & Offset . Surface Elev. 209.6 m Water Elev.
?:gv) D(t::.t)h Stc'i_‘; ggn./ i(?:.c.:). I(.;s)s Description ;.é_ p Physical Characteristics
. 82 | % [ % [ % [% ] % 0DOT
v Agg. | C.S. | F.S. | silt | clay | &L [ PI [ W-C. Class.
200.2] — -
Soft to medium hard arenaceous shale.
10
199.4
199.4 _\ 50/0.1 0.03]0.00)| /Bottom of boring @ 10.2 meters. 10 Jj
11
12
13
14
15
16
—
17




Date Started 072199 Date Completed 072199 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-4 Station & Offset Surface Elev. 208.0 m Water Elev. 199.9 m
?::v) D(i;;t)h St%cl;sn./ '(:‘rs\‘.:)' %&si Description é’.g Physical Characteristics
[ % % % | % % oboT
v |agg.|Cs.|FS.]|silt|cray | bk [P | W-C Class.
208.0 Fill-mottled brown/light brown and beige A-6a
207.4) | fragments. gh=2.75 kg/cm2 P
1 | 11-19-50/ [0.27[0.22] gh=4.25 kg/cm2 2 9
0.3
206.
222 : 9-50/0.3 0.21]0.03 . 3 8
206.2 Olive, extremely weathered soft shale.
) 2 \ 50/0.4 0.12]0.00| Red/maroon, extremely weathered soft shale. 4 9
205. —
zg: 2 49-50/0.3 [0.24]0.00 5 10
) 3 . Olive, soft weathered shale. |
204.0}- 4
203.9 Gray, soft to very soft weathered shale.
9-26-43 0.30]0.15 6 16
5
I
202.3] | 50/0.5 0.12}0.03 7 11
202.21 6 |\ - - — olive/olive gray soft to medium hard shale. e
7
200.8
\ so0/0.1 Jo.o3]o.00 8
8
199.4 _
199.4 50/0.1 0-00=0-03I[[ Bottom of boring @ 8.6 meters. 3




Date Started 072199 Date Completed 072299 Sampler: Type Split Spoon Dia. 5 cm
Boring No. RBW-5 Station & Offset Surface Elev. 207.7 m Water Elev.
?:ﬁv, D(z!.)t)h St%.oPgn./ I(R:‘c). I(.rc:‘s;e, Description % B Physical Characteristics
. . . 2g
s % | % [ % | % | % oDoT
©  |agg.|CS.|FS.|silt|ciay |t | P | W-C- Class.
207.7 10-30-50/ |0.24|0.15| Fill-mottled light brown and olive silty 1 7
__h 0.3 , clay w/ trace to little rock/sandstone and
207.1 shale fragments, sand and wood. qh=2.75/,
ki
1 | 9-8-9-11 |o.s2[0.00| KI/SM2 2 13
gh=4.0 kg/cm2
206.5 A-6a
gh=2.0 kg/cm2
|206.2 ha— 3-4-4-5 0.30}0.30 - ; 5 3 7 3 133 56 |31 |12 21
Possible fill-brown w/ orange-brown silt
205.9) » and clay w/ little to some sand and oxides A-4a
205.6 3-4-3-9 |0.46]0.15h|(ML,CL) ; moist, medium stiff to stiff. gh= 4 2 | 7 |a0|26|25}125]| 5| 18
1.0 kg/cm2
205.3 —_— |
205.0 46 gh=1.5 kg/cm2 19
. 3 -6-7-11 0.43)0.18 gh=2.5 kg/cm2 J 5
Traces of sandstone fragments noted in
| sample #5 qh=1.0 kg/
204.1 cm2
] a Gray sandy clay w/ traces of sandstone
W203.6 fragments (CL); moist to very moist, stiff.
| 7.1 gh=1.25 kg/cm2 8
W — 7-10-20-2510.46(0.150 n k gray silty clay w/ silt partings (CL); 6 1
moist, very stiff to hard; mollusk shells
2 noted in top part of sample. w.c.= 23% in
top of sample.
202.3 — N gh=3.25 kg/cm2
202.1 50/0.5 0.12l0.03| Olive gray and gray silty clay (CL); moist, 7 10
6 | / hard. [Extremely weathered shale] — —
|
7
200.6 ;
200.6 50/0.2 0.06]0.00] right gray to white, moderately hard to 8 |
200.4 —-4 66 0.15 hard sandstone (calcareous) w/ seams of \ 9
8 gray, soft to medium, arenaceous shale.
70 1.46]0.06 10
198.9




Date Started 072199 Date Completed 072299 Sampler: Type Split Spoon Dia.
Boring No. RBW-5 Station & Offset Surface Elev. 207.7 m Water Elev.
| - .
| %I':v) D(eranp.t)h St(:‘.QPSn./ ?;c.:). %gs)s Description é’_ p Physical Characteristics
&< % % % | % | % oDOT
I | age. |Cs.|Fs.|sit|clay |t | P | WC. Class.
| Bottom of boring @ 8.8 meters.
10
11
h
13
I 14
15
—
II 16 -

17




APPENDIX B
Laboratory Test Data
Global Slope Stability Analysis
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Particle Size Distribution Report

Location: press tube
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500 100 10 0.9 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 4.1 27.8 42,6 25.5
SIEVE PERCENT SPEC." PASS? Soil Descrietion
SIZE FINER PERCENT {X=NO) Sandy lean clay
#0 100.0
#40 95.9
#200 68.1
Atterberg Limits
PL= 15 LL= 27 Pl= 12
5 Coefficients
g5= 0.208 Dgp= 0.0482 Dsg= 0.0282
D3p= 0.0079 Dy5= D18=
Cv= Ce= .
Classification
USCS= CL AASHTO= A-6(6)
Remarks
moisture content= 20.6%
y (no specification provided)
Sample No.: RBW-5 Source of Sample: Date: 12/3/99

Elev./Depth: 8.0-10.0'

DODSON-STILSON, INC.

Client: Prime Engineering
Project: Athens Rte. 33 Bypass

Project No: 9921-3168.00

Plate




CONSOLIDATION TEST REPORT

551
525 N
N ‘
\3\
N
.499 N
N
N
N
N
47 -
\\
) [~
N

.447
) N
&
g 4 u\
o
g N\

.395

.36 ﬁ

.343

‘ N
=~~~n
317
291 ¥l Z 5 10 20 50
Applied Pressure - tsf
Natural Dry Dens. | Overburden P Initial Void
LL | PI |Sp.Gr. c c c Vol
Saturation | Moisture (pch) p-r (tsf) (tsf) ¢ r Ratio
100.0 % 20.6 % 110.6 27 12 2.7 2.82 0.12 0.01 0.523
MATERIAL DESCRIPTION USCS AASHTO
CL A-6
Project No. 99213168 Client: Prime Engineering  IRemarks:
Project: Athens 33 Silty Clay
Source: Sample No.: RBW-5 Elev./Depth: 8.0'-10.0'
CONSOLIDATION TEST REPORT
DODSON-STILSON, INC. Plate




Project No.:
Project: Athens 33

Dial Reading vs. Time

99213168

Source: Sample No.: RBW-5 Elev./Depth: 8.0-10.0
4
0130 —T o 02355 o a
N
01405 "l 02480 N m
01480 02605 &L
N \
01555 o 02730 \
N ([
z 01630 < I-H\\, z 02855 \
£ ] | N 2 i\
E 01705 q E 02980 N
-4
© oo H N © o305 uy N
01855 .\ 03230 on
N n
A I g
01930 4 03355
Load#2 | "k Load#3 | \ l"
02005/ 0.00tsf ‘\ . 03480 0.01 tsf \ 3
Cv @ 1.6 min= "( N Cy @0.83 min= "I h. |
0.17 R Yday NIl L 0.32 . 2/day N "
02080 505 1 2 1 3650 300 1000 080G — o5 1 2 S5 1. 2 8 200 50 200 . 1000
Elapsed Time (min.) Elapsed Time (min.)
03605 2 e 04535, ‘o 4
N
03680 04720
L N he.
03755 04845
< ] i \
\\ \
03830 04970
3 N
NULIN
~ 03805 x ~ 05085
£ N £
g N \ g n
B 03080 N 3 05220 3
2 N a N I\
-4 -4
3 E: Q N
9 04055 Y 9 05345 L !
N
‘u N N BaY
04130 1&‘ 05470
N e
N N N
04205 it — 05595 \
Load#o | \ L Load #5 ™
04280 0.02 tsf 05720 0.05 tsf e
C, @0.52 min.= N C, @0.55 min= \ N
el 099 R.2day W[ 11N 1 0.45 R.2/day 1
WIS 05 1 2 260 50 200 1000 OB GT— o5 1 2 S5 1 20050 200 1000
Elapsed Time {min.) Elapsed Time (min.) ¢

DODSON-STILSON, INC.

Dial Reading vs. Time

Plate




Dial Reading vs. Time

Project No.: 99213168
Project: Athens 33

Source: Sample No.: RBW-5 Elev./Depth: 8.0-10.0'
060 \“'o b 080 h 4o
N
062 I“ 082 \
084 084 \
N
.06} 086 4
| N
~ .068}— — 088
£ £ s
: N ¢ | T
B 010 S¢ \ § 050 . X Hl
& " [ 3 T N
] - =
S on P H S o:2 L e 3
P \ ;‘
N \ ~
074 Q 094 -
N TP
\ Qt:!! \ I \
o8} \ T 09 N .
Load #6 Load #7 \
ol oaowr os8]  021tsf \
Cy @ 0.47 min.= \\ Cy @0.44 min= \\
0.50 . 2/day i | 0.50 R.2/day ! I
080757 05 .1 5 ] 020 % 200 000 10055 - I 5 10 20 50 200 000
Elapsed Time (min.) Elapsed Time (min.)
4
{09785 3 g “I 10295 ‘a ha! N
08910 N 10300 “ m
N N
\\ \\
.10035 5 10305
N
.10160 NN .10310 I" \\ “
N
—~ .10285 ‘m —~ 10315 \ N
£ A\ £ \ N\
2 \ g N \
3 1040 E 110320 oo
\55
= N 3
S 10535 3 9 10325 S
W \\ :
10560 H\' .10330 - H
10785 N }“\ 10335 m m “I
Load #8 \\ Load #12 | \
.10910 0.331sf | .10340 0.10 tsf A
c,@ o.7§ min.= cy@o.l g min.= 1 I"
0.27 ft.2/day 1.19 ft.2/day
MO o5 1 2 5 1 20 50 200 1000 1034575 05 1 2 5 1 20 50 200 000
Elapsed Time (min.) Elapsed Time (min.)

Dial Reading vs. Time

DODSON-STILSON, INC.

Plate




REAME (ROTATIONAL EQUILIBRIUM ANALYSIS OF MULTILAYERED EMBANKMENTS)
COPYRIGHT, CIVIL ENGINEERING SOFTWARE CENTER (MARCH 1994 VERSION)
UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40506

INPUT FILE NAME -RAMPBSUR.DAT

TITLE -RAMP B RETAINING WALL - W/ SURCHARGE FROM ROADWAY FILL
(6 FT. EMBANKMENT FILL NOT GIVEN SHEAR STRENGTH)

NO. OF STATIC AND SEISMIC CASES- 1

NO. OF NONCIRCULAR SLIP SURFACES= 0

CASE NO. 1 SEISMIC COEFFICIENT= 0

NO. OF BOUNDARY LINES= 5

NO. OF POINTS ON BOUNDARY LINE 1 = 8
1 X COORD.=-100 ' Y COORD.= 14
2 X COORD.= 0 Y COORD.= 14
3 X COORD.= 22 Y COORD.= 6
4 X COORD.= 84 Y COORD.= 6
5 X COORD.= 128 Y COORD.= 24
6 X COORD.= 136 Y COORD.= 42
7 X COORD.= 198 Y COORD.= 48
8 X COORD.= 300 . Y COORD.= 48
NO. OF POINTS ON BOUNDARY LINE 2 = 2
1 X.COORD.= 162 Y COORD.= 57
2 X COORD.= 162 Y COORD.= 55
NO. OF POINTS ON BOUNDARY LINE 3 = 2
1 X COORD.= 136 Y COORD.= 58
2 X COORD.= 136 Y COORD.=" 56
NO. OF POINTS ON BOUNDARY LINE 4 = 5
1 X COORD.= 136 Y COORD.= 58
2 X COORD.= 162 Y COORD.= 57
3 X COORD.= 188 Y COORD.= 55
4 X COORD.= 198 Y COORD.= 53
5 X COORD.= 300 Y COORD.= 53
NO. OF POINTS ON BOUNDARY LINE 5 = 13
1 X COORD.=-100 Y COORD.= 29
2 X COORD.= 0 Y COORD.= 29
3 X COORD.= 14 Y COORD.= 27
4 X COORD.= 22 Y COORD.= 24
5 X COORD.= 23 Y COORD.= 24
6 X COORD.= 30 Y COORD.= 27
7 X COORD.= 53 Y COORD.= 32
8 X COORD.= 104 Y COORD.= 57
9 X COORD.= 114 Y COORD.= 58
10 X COORD.= 136 Y COORD.= 58
11 X COORD.= 136 Y COORD.= 64
12 X COORD.= 198 Y COORD.= 64
13 X COORD.= 300 Y COORD.= 64

LINE NO. AND SLOPE OF EACH SEGMENT ARE:



1 +0.000 -0.364 +0
+0.000

+99999.000

+99999.000
-0.038 -0.077 -0
+0.000 -0.143 -0
+0.490 +0.100 +0

Vb WwN

MIN. DEPTH OF TALLEST SLICE= 0
NO. OF RADIUS CONTROL ZONES= 3

RADIUS DECREMENT FOR ZONE 1 = 0
NO. OF CIRCLES FOR ZONE 1 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 1
NO. OF BOTTOM LINES FOR ZONE 1 = 1

FOR ZONE 1 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.= 1 END NO.

RADIUS DECREMENT FOR ZONE 2 = 0
NO. OF CIRCLES .FOR ZONE 2 = 10
ID NO. FOR FIRST CIRCLE FOR ZONE 2
NO. OF BOTTOM-LINES FOR ZONE 2 = 2

FOR ZONE 2 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.= 1 END NO.
FOR ZONE 2 LINE SEQUENCE 2
LINE NO.= 3 BEG. NO.= 2 END NO.

RADIUS DECREMENT FOR ZONE 3 = 0
NO. OF CIRCLES FOR ZONE 3 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 3
NO. OF BOTTOM LINES FOR ZONE 3 = 2

FOR ZONE 3 LINE SEQUENCE 1

LINE NO.= 1 BEG. NO.= 1 END NO.
FOR ZONE 3 LINE SEQUENCE 2

LINE NO.= 2 BEG. NO.= 2 END NO.
UNIT WEIGHT OF WATER= 62.4

.000 +0.409 +2.250

.200 +0.000
.375 +0.000 +0.429
.000 +99999.000 +0.000

-SOIL NO. COHESION FRIC. ANGLE UNIT WEIGHT

1 10 23
2 ) 10 23
3 " 10 23
4 .0001 0

NO SEEPAGE

USE GRID

NO. OF SLICES= 20
NO. OF ADD. RADII= 3

125
125
125
135

ANALYSIS BY MODIFIED SPENCER METHOD (MTHD=4)
NUMBER OF FORCES (NFO)= 0

SOFT SOIL NUMBER (SSN)= 0

INPUT COORD. OF GRID POINTS 1,2,AND 3°
POINT 1 X COORD.= 20 Y COORD.= 140
POINT 2 X COORD.= 20 Y COORD.= 64
POINT 3 X COORD.= 100 Y COORD.= 64

X INCREMENT= 4 Y INCREMENT= 4

NO. OF DIVISIONS BETWEEN POINTS 1 AND 2= 5

+0.097

+0.217
+0.000



NO. OF DIVISIONS BETWEEN POINTS 2 AND 3= 4
ONLY F. S. AT EACH CENTER WILL BE PRINTED

SLICES WILL BE SUBDIVIDED

AUTOMATIC SEARCH WILL FOLLOW AFTER GRID

FACTORS OF SAFETY BASED ON GRID

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED

CENTER X
CONVERGE

CENTER Y

COORDINATE COORDINATE

0

20

20

20

20

20

20

40

40

40

40

40

40

60

60

60

140

124.8

109.6

94.40001

79.20001

64.00002

140

124.8

109.6

94.40001

79.20001

64.00002

140

124.8

109.6

NO. OF CIRCLE

TOTAL CRITIC. RADIUS

1

1

127

112

97.

82

68.

53

132

117

103

88.

73

58.

124.

112

101.

.577

.591

670

.850

199

.825

.197

.799

.514

400

.200

000

016

.391

714

LOWEST WARNING

F.S.

2.433 -0
2.621 0
3.049 0
3.845 0
5.338 0
8.835 0
2.079 0
2.134 0
2.191 0
2.203 0
2.306 0
2.613 0
1.595 0
1.689 0

1.840 0



60 94.40001 1 1 88.400 1.911
0

60 79.20001 - 1 1 73.200 1.914
0

60 64.00002 1 1 58.000 1.939
0 ,

80 140 1 1 112.872 1.653
0

80 124.8 1 1 99.959 1.644
0

80 109.6 1 1 87.782 1.672
0

80 94.40001 1 1 76.693 1.761
0

80 79.20001 1 1 67.230 1.961
0

80 64.00002 1 1 55.196 2.262
0

100 140 1 1 104.403 2.088
0

100 124.8 1 1 90.288 2.055
0

100 109.6 1 1 76.588 2.050
0

100 94.40001 1 1 63.575 2.107
0

100 79.20001 1 1 51.767 2.312
0 .

100 64.00002 1 1 42.190 2.325
AT POINT ( 60 140 ) RADIUS 124.016
THE MINIMUM FACTOR OF SAFETY IS 1.595

FACTORS OF SAFETY BASED ON SEARCH

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXTMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED



CENTER X CENTER Y NO. OF CIRCLE
CONVERGE
COORDINATE COORDINATE TOTAL CRITIC. RADIUS

60 140 1 1 124.016
0

64 140 1 1 121.606
0

68 140 1 1 119.281
0

64 144 1 1 ' 124.852
0

64 148 1 1 128.141
0

64 152 1 1 131.469
0

64 156 1 - 1 134.833
0

64 160 1 1 138.232
0

68 156 1 1 132.740
0

60 ' 156 o 1 137.011
0

56 156 1 1 139.270
0

60 160 1 1 140.357
0

60 164 1 1 143.736
0

64 160 1 1 138.232
0

56 160 1 1 142.562
0

61 160 1 1 139.818
0 : -

59 160 1 1 140.901
0 .
58 160 1 1 141.450
0

59 ) 161 1 1 141.739

F.

1.

LOWEST

S.

595

.563

.571

.558

.555

.553

.552

.553

.567

.540

.611

.539

.539

.553

.595

.542

.536

.557

.536

WARNING



59

59

59

60

58

AT POINT ( 59

162

163

164

163

163

163 ) RADIUS

THE MINIMUM FACTOR OF SAFETY IS

SL. SOIL
THRUST
NO. NO.
HEIGHT

0.000
1 1
1.743
2 1
1.751
3 1
2.684
4 1
3.685
5 1
4.598
6 1
4.821
7 1
5.361
8 1
5.929
9 1
6.369
10 1
6.705
11 1
6.944

1 142
1 . 143
1 144.
1 142
1 143
143.422
1.536

.580

.422

267

.888

.962

.536

.536

.536

.539

.549

SUMMARY OF SLICE INFORMATION FOR MOST CRITICAL SLIP SURFACE

SLICE BOTTOM BOTTOM

WIDTH

6.754
0.223
6.976
6.976
6.976
1.848
5.128
6.976
6.976
6.976
6.976
6.976
6.976

4.014

2.963

7.037

TAN

.232

.206

.179

.129

.079

.048

.024

.018

.067

.116

.166

.218

.271

.314

.343

.385

SHEAR

.741E+03
.456E+02
.184E+04
.250E+04
.303E+04
.875E+03
.270E+04
.435E+04
.502E+04
.559E+04
.606E+04
.644E+04
.674E+04
.398E+04
.292E+04

.658E+04

INTERSLICE FORCE RESISTING DRIVING

NORMAL
0.000E+00
0.129E+04
0.137E+04
0.432E+04
0.794E+04
0.118E+05
0.128E+05
0.158E+05
0.198E+05
0.236E+05
0.269E+05
0.293E+05
0.306E+05
0.308E+05
0.303E+05
0.297E+05

0.273E+05

SHEAR

0.366E+03
0.388E+03
0.123E+04
0.225E+04
0.336E+04
0.365E+04
0.448E+04
0.563E+04
0.671E+04
0.763E+04
0.831E+04
0.870E+04
0.875E+04
0.861E+04
0.843E+04

0.777E+04

FORCE

.117E+04
.715E+02
.287E+04
.388E+04
.467E+04
.135E+04
.415E+04
.668E+04
.773E+04
.864E+04
.943E+04
.101E+05
.107E+05.
.641E+04
.474E+04

.108E+05

FORCE

.530E+03
.303E+02
.108E+04
.109E+04
.835E+03
.149E+03
.229E+03
.286E+03
.123E+04
.239E+04
.374E+04
.522E+04
.681E+04
.466E+04
.372E+04

.939E+04



.446

17 1 6.916

6.730

18 1 6.976 .512
6.252

19 1 6.976 .585
5.434

20 1 1.132 .630
5.255

21 1 5.845 .671
4.670

22 1 6.976 .754
3.784

23 1 7.050 .857
2.396

24 4 6.903 .979
0.000

SUM

AT CENTER ( 59.000,

COEFF. 0.00

.585E+04
.512E+04
.425E+04
.601E+03
.390E+04
.365E+04
.244E+04

.629E-03

.241E+05
.203E+05
.163E+05
.157E+05
.112E+05
.624E+04
.250E+04

.195E-02

163.000) WITH RADIUS

FROM MODIFIED SPENCER METHOD, DEL ANGLE =

1.536

.686E+04
.577E+04
.464E+04
.446E+04
.317E+04
.177E+04
.709E+03

.000E+00

0.

0

.983E+04
.884E+04
.757E+04
.109E+04
.721E+04

.703E+04

493E+04

.135E-02

0.

0.

.961E+04
.956E+04
.893E+04
.134E+04
.923E+04

.949E+04

696E+04

250E+04

0.140E+06 0.911E+05

143.422 AND SEISMIC

0.277 AND FACTOR OF SAFETY IS



REAME (ROTATIONAL EQUILIBRIUM ANALYSIS OF MULTILAYERED EMBANKMENTS)
COPYRIGHT, CIVIL ENGINEERING SOFTWARE CENTER (MARCH 1994 VERSION)
UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40506

INPUT FILE NAME -RAMPBSUR.DAT

TITLE -RAMP B RETAINING WALL - W/ SURCHARGE FROM ROADWAY FILL
(9 FT. EMBANKMENT NOT GIVEN SHEAR STRENGTH)

NO. OF STATIC AND SEISMIC CASES- 1

NO. OF NONCIRCULAR SLIP SURFACES= 0

CASE NO. 1 SEISMIC COEFFICIENT= 0

NO. OF BOUNDARY LINES= 5

NO. OF POINTS ON BOUNDARY LINE 1 = 8
1 X COORD.=-100 Y COORD.= 14
2 X COORD.= 0 Y COORD.= 14
3 X COORD.= 22 Y COORD.= 6
4 X COORD.= 84 Y COORD.= 6
5 X COORD.= 128 Y COORD.= 24
6 X COORD.= 136 Y COORD.= 42 ’
7 X COORD.= 198 Y COORD.= 48
8 X COORD.= 300 Y COORD.= 48
NO. OF POINTS ON BOUNDARY LINE 2 = 2
1 X COORD.= 162 Y COORD.= 57
2 X COORD.= 162 Y COORD.= 55
NO. OF POINTS ON BOUNDARY LINE 3 = 2
1 X COORD.= 136 . Y COORD.= 58
2 X COORD.= 136 Y COORD.= 56
NO. OF POINTS ON BOUNDARY LINE 4 = 5
1 X COORD.= 136 Y COORD.= 58
2 X COORD.= 162 Y COORD.= 57
3 X COORD.= 188 Y COORD.= 55
4 X COORD.= 198 Y COORD.= 53
5 X COORD.=. 300 Y COORD.= 53
NO. OF POINTS ON BOUNDARY LINE 5 = 13
1 X COORD.=-100 Y COORD.= 29
2 X COORD.= 0 Y COORD.= 29
3 X COORD.= 14 Y COORD.= 27
4 X COORD.= 22 Y COORD.= 24
5 X COORD.= 23 Y COORD.= 24
6 X COORD.= 30 Y COORD.= 27
7 X COORD.= 53 Y COORD.= 32
8 X COORD.= 104 Y COORD.= 57
9 X COORD.= 114 Y COORD.= 58
10 X COORD.= 136 Y COORD.= 58
11 X COORD.= 136 Y COORD.= 67
12 X COORD.= 198 Y COORD.= 67
13 X COORD.= 300 Y COORD.= 67

LINE NO. AND SLOPE OF EACH SEGMENT ARE:



f=

+0.000 -0.364 +0.
+0.000
+99999.000
+99999.000

-0.038 -0.077 = -0

+0.000 -0.143 -0

. +0.490 +0.100 +0

s WK

MIN. DEPTH OF TALLEST SLICE=°0
NO. OF RADIUS CONTROL ZONES= 3

RADIUS DECREMENT FOR ZONE 1 = 0
NO. OF CIRCLES FOR ZONE 1 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 1
NO. OF BOTTOM LINES FOR ZONE 1 =1

FOR ZONE 1 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.= 1 END NO.

RADIUS DECREMENT FOR ZONE 2 = 0
NO. OF CIRCLES FOR ZONE 2 = 10
ID NO. FOR FIRST CIRCLE FOR ZONE 2
NO. OF BOTTOM LINES FOR ZONE 2 = 2

FOR ZONE 2 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.= 1 END NO.
FOR ZONE 2 LINE SEQUENCE 2
LINE NO.= 3 BEG. NO.= 2 END NO.

RADIUS DECREMENT FOR ZONE 3 = 0
NO. OF CIRCLES FOR ZONE 3 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 3
NO. OF BOTTOM LINES FOR ZONE 3 = 2

FOR ZONE 3 LINE SEQUENCE 1

LINE NO.= 1 BEG. NO.= 1 END NO.
FOR ZONE 3 LINE SEQUENCE 2

LINE NO.= 2 BEG. NO.= 2 END NO.
UNIT WEIGHT OF WATER= 62.4

000 +0.409 +2.250

.200 +0.000
.375 +0.000 +0.429
.000 +999959.000 +0.000

SOIL NO. COHESION FRIC. ANGLE UNIT WEIGHT

1 10 23
2 10. 23
3 10 23
4 .0001 0

NO SEEPAGE

USE GRID

NO. OF SLICES= 20

NO. OF ADD. RADII= 3

ANALYSIS BY MODIFIED SPENCER METHOD
NUMBER OF FORCES (NFO)= 0

SOFT SOIL NUMBER (SSN)= 0

INPUT COORD. OF GRID POINTS 1,2,AND

POINT 1 X COORD.
POINT 2 X COORD.
POINT 3 X COORD.

20 Y COORD.
20 Y COORD.
100 Y COORD.

125
125
125
135

(MTHD=4)

3

140
64
64

X INCREMENT= 4 Y INCREMENT= 4
NO. OF DIVISIONS BETWEEN POINTS 1 AND 2= 5

+0.097

+0.217
+0.000



NO. OF DIVISIONS BETWEEN POINTS 2 AND 3= 4
ONLY F. S. AT EACH CENTER WILL BE PRINTED
SLICES WILL BE SUBDIVIDED :

AUTOMATIC SEARCH WILL FOLLOW AFTER GRID

FACTORS OF SAFETY BASED ON GRID

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED

CENTER X CENTER Y NO. OF CIRCLE LOWEST WARNING
CONVERGE
COORDINATE COORDINATE TOTAL CRITIC. RADIUS F.S.

20 140 1 1 127.577 2.433 0
0

20 - 124.8 1 1 112.591 2.621 0
0

20 109.6 1 1 97.670 3.049 0
0

20 94.40001 1 1 82.850 3.845 0
0

20 79.20001 1 1 68.199 5.338 0
0

20 64.00002 1 1 53.825 8.835 0
0 .

40 140 1 1 132.197 - 2.006 0
0

40 124.8 1 1 117.799 2.090 0
0

40 109.6 1 1 103.514 2.191 0
0

40 94.40001 1 1 88.400 2.203 0
0

40 79.20001 1 1 73.200 2.306 0
0 .

40 64.00002 1 1 .- 58.000 2.613 0
0

60 " 140. 1 1 ' 124.016 1.517 0
0
\ .

60 124.8 1 1 112.391 1.617 0
0 . :

60 109.6 1 1 101.714 1.775 0



60 94.40001 1 1 88.400 1.872
0

60 79.20001 1 1 73.200 1.914
0

60 64.00002 1 1 58.000 - 1.939
0

80 140 1 1 112.872 1.529
0

80 124.8 1 1 99.959 1.534
0

80 109.6 1 1 87.782 1.575
0

80 94.40001 1 1 76.693 1.679
0

80 79.20001 1 1 67.230 1.897
0 .

80 A 64.00002 1 1 - 55.196 2.262
0 .

100 140 1 1 104.403 1.832
0

100 124.8 1 1 90.288 1.811
0 .

100 109.6 1 1 76.588 1.821
0

100 94.40001 1 1 63.575 1.896
o .

100 79.20001 1 1 - 51.767 2.122
0

100 64.00002 1 1 42.190 1.832
1
AT POINT ( 60 140 ) RADIUS 124.016
THE MINIMUM FACTOR OF SAFETY IS 1.517

FACTORS OF SAFETY BASED ON SEARCH

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED



CENTER X CENTER Y NO. OF CIRCLE
CONVERGE
COORDINATE COORDINATE TOTAL CRITIC. RADIUS

60 . 140 1 1 124.016
0

64 140 1 1 121.606
0 o

68 140 1 1 119.281
0 .

72 140 1 1 117.047
0

68 144 1 1 122.589
0

68 148 1 1 125.936
0

68 152 1 1 129.321
0

68 156 1 1 132.740
0

68 160 1 1 136.191
0

68 164 1 1 139.671
0

72 160 1 1 134.239
0

64 - 160 1 1 138.232
0

60 160 1 1 140.357
0

56 160 1 1 142.562
0

60 164 1 1 143.736
0 .

60 168 1 1 147.146
0

60 172 1 1 150.586
0 .

60 176 1 1 154.052
0

64 172 1 1 148.607

F.

1.

LOWEST

S.

517

.481
.481
485
.476
.472
469
468
.468
.469
.485
460
.455
.511
.453
452
.451
452

.460

WARNING



56 172 1 1 152.643 1.471 0

61 172 1 1 150.083 1.454 0
0 .

59 172 1 1 151.093 1.450 0
0

58 172 1 1 151.605 1.448 0
0

57 172 - 1 1 152.122 1.456 0
0

58 173 1 1 152.463 1.448 0
0 .

58 174 ‘ 1 1 153.323 1.448 0
0

58 175 1 1. 154.185 1.448 0
0

59 174 1 1 152.817 '1.450 0
0

57 174 1 1 153.834 1.445 0
0

56 174 1 1 154.350 1.466 0
0

57 175 1 1 154.693 1.445 0
0 .

57 176 1 1 155.554 1.445 0
0

58 175 1 1 154.185 1.448 0
0

56 175 1 1 155.206 1.464 0
0
AT POINT ( 57 175 ) RADIUS 154.693
THE MINIMUM FACTOR OF SAFETY IS 1.445

SUMMARY OF SLICE INFORMATION FOR MOST CRITICAL SLIP SURFACE

SL. SOIL SLICE BOTTOM BOTTOM INTERSLICE FORCE RESISTING DRIVING
THRUST )

*NO. NO. WIDTH TAN SHEAR NORMAL SHEAR FORCE FORCE
HEIGHT

0.000E+00
0.000

1 1 6.863 -0.201 0.772E+03 0.124E+04 0.376E+03 0.114E+04 -.454E+03
1.730



2 1 0.368 -0.176
1.745
3 1 7.231 -0.150
2.720
4 1 7.231 -0.103
3.752 '
5 1 7.231 -0.055
4.695
6 1 0.940 -0.029
4.809
7 1 6.291 -0.006
5.468
8 1 7.231 0.038
6.047
9 1 7.231 0.085
6.504 .
10 1  7.231 0.133
6.860
11 1 7.231 0.181
7.122
12 1 7.231 0.231
7.290
13 1 7.231 0.283
7.368
14 1 1.325 0.314
7.373
15 1 5.906 0.341
7.357
16 1 4.094 0.380
7.299
17 1 3.137 0.409
7.221
18 1 7.231 0.452
6.896
19 1 7.231 0.516
6.277
20 1 4.402 0.572
5.687
21 1 2.829 0.609
5.457
22 1 7.231 0.663
4.699
23 1 7.231 0.748
3.554
24 1 3.955 0.823
2.602
25 4 3.276 0.875
2.374
26 4 7.231 0.960
0.000
SuM
AT CENTER ( 57.000,

COEFF. 0.00

.7T77E+02
.197E+04
.267E+04
.323E+04
.452E+03
.341E+04
.473E+04
.546E+04
.608E+04
.659E+04
.700E+04
.732E+04
.137E+04
.594E+04
.390E+04
.284E+04
.596E+04
.506E+04
.260E+04
.239E+04
.534E+04
.412E+04
.167E+04
.301E-03

.694E-03

.136E+04
.428E+04
.784E+04
.117E+05
.122E+05
.156E+05
.198E+05
.236E+05
.270E+05
.295E+05
.310E+05
.313E+05
.312E+05
.303E+05
.293E+05
.283E+05
.254E+05
.221E+05
.200E+05
.179E+05
.124E+05
.743E+04
.518E+04
.260E+04

.732E-03

175.000) WITH RADIUS

FROM MODIFIED SPENCER METHOD, DEL ANGLE =

1.445

.413E+03
.130E+04
.238E+04
.354E+04
.369E+04
.474E+04
.599E+04
.716E+04
.817E+04
.893E+04
.939E+04
.948E+04
.946E+04
.920E+04
.888E+04
.858E+04
.771E+04
.670E+04
.607E+04
.542E+04
.376E+04
.225E+04
.157E+04
.790E+03

.000E+00

0

.114E+03
.287E+04
.388E+04
.467E+04
.654E+03
.494E+04
.684E+04
.793E+04
.887E+04
.968E+04
.104E+05
.110E+05
.207E+04
.907E+04
.603E+04
.444E+04
.945E+04
.824E+04
.433E+04
.405E+04
.926E+04
.743E+04
.313E+04
.579E-03

-139E-02

0.

.420E+02
.927E+03
.883E+03
.588E+03
.435E+02
.633E+02
.615E+03
.161E+04
.281E+04
.419E+04
.569E+04
.729E+04
.151E+04
.714E+04
.521E+04
.407E+04
.940E+04
.902E+04
.508E+04
.496E+04
.119E+05
.101E+05
.442E+04

.257E+04

260E+04

.140E+06 0.972E+05

154.693 AND SEISMIC

0.294 AND FACTOR OF SAFETY IS



REAME (ROTATIONAL EQUILIBRIUM ANALYSIS OF MULTILAYERED EMBANKMENTS)
COPYRIGHT, CIVIL ENGINEERING SOFTWARE CENTER (MARCH 1994 VERSION)
UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40506

INPUT FILE NAME -RAMPBSUR.DAT

TITLE -RAMP B RETAINING WALL - W/ SURCHARGE FROM ROADWAY FILL
(9 FT. EMBANKMENT FILL GIVEN SHEAR STRENGTH)

NO. OF STATIC AND SEISMIC CASES- 1

NO. OF NONCIRCULAR SLIP SURFACES= 0

CASE NO. 1 SEISMIC COEFFICIENT= 0

NO. OF BOUNDARY LINES= 5

NO. OF POINTS ON BOUNDARY LINE 1 = 8
1 X COORD.=-100 Y COORD.= 14
2 X COORD.= 0 Y COORD.= 14
3 X COORD.= 22 Y COORD.= 6
4 X COORD.= 84 Y COORD.= 6 L
5 X COORD.= 128 Y COORD.= 24
6 X COORD.= 136 Y COORD.= 42
7 X COORD.= 198 Y COORD.= 48
8 X COORD.= 300 Y COORD.= 48
NO. OF POINTS ON BOUNDARY LINE 2 = 2
1 X COORD.= 162 : Y COORD.= 57
2 X COORD.= 162 Y COORD.= 55
NO. OF POINTS ON BOUNDARY LINE 3 = 2
1 X COORD.= 136 Y COORD.= 58
2 X COORD.= 136 Y COORD.= 56
NO. OF POINTS ON BOUNDARY LINE 4 = 5
1 X COORD.= 136 Y COORD.= 58
2 X COORD.= 162 ' Y COORD.= 57
3 X COORD.= 188 Y COORD.= 55
4 X COORD.= 198 Y COORD.= 53
5 X COORD.= 300 Y COORD.= 53
NO. OF POINTS ON BOUNDARY LINE 5 = 13
1 X COORD.=-100 Y COORD.= 29
2 X COORD.= 0 Y COORD.= 29
3 X COORD.= 14 Y COORD.= 27
4 X COORD.= 22 Y COORD.= 24
5 X COORD.= 23 Y COORD.= 24
6 X COORD.= 30 Y COORD.= 27
7 X COORD.= 53 Y COORD.= 32
8 X COORD.= 104 Y COORD.= 57
9 X COORD.= 114 Y COORD.= 58 ,
10 X COORD.= 136 Y COORD.= 58
11 X COORD.= 136 Y COORD.= 67
12 X COORD.= 198 Y COORD.= 67
13 X COORD.= 300 Y COORD.= 67

LINE NO..AND SLOPE OF EACH SEGMENT ARE:



=

+0.000 -0.364 +0
+0.000

+99999.000

+99999.000
-0.038 -0.077 -0
+0.000 -0.143 -0
+0.490 +0.100 +0

N WwN

MIN. DEPTH OF TALLEST SLICE= 0
NO. OF RADIUS CONTROL ZONES= 3

RADIUS DECREMENT FOR ZONE 1 = 0
NO. OF CIRCLES FOR ZONE 1 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 1
NO. OF BOTTOM LINES FOR ZONE 1 = 1

FOR ZONE 1 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.= 1 END NO.

RADIUS DECREMENT FOR ZONE 2 = 0
NO. OF CIRCLES FOR ZONE 2 = 10
ID NO. FOR FIRST CIRCLE FOR ZONE 2
NO. OF BOTTOM LINES FOR ZONE 2 = 2

FOR ZONE 2 LINE SEQUENCE 1
LINE NO.= 1 BEG. NO.=1 END NO.
FOR ZONE 2 LINE SEQUENCE 2
LINE NO.= 3 BEG. NO.= 2 END NO.

RADIUS DECREMENT FOR ZONE 3 = 0
NO. OF CIRCLES FOR ZONE 3 = 0

ID NO. FOR FIRST CIRCLE FOR ZONE 3
NO. OF BOTTOM LINES FOR ZONE 3 = 2

FOR ZONE 3 LINE SEQUENCE 1

LINE NO.= 1 BEG. NO.= 1 END NO.
FOR ZONE 3 LINE SEQUENCE 2

LINE NO.= 2 BEG. NO.= 2 END NO.
UNIT WEIGHT OF WATER= 62.4

SOIL NO. COHESION FRIC. ANGLE

1l .10 23
2 10 23
3 10 23
4 0 38

NO SEEPAGE

USE GRID

NO. OF SLICES= 20

NO. OF ADD. RADII= 3

ANALYSIS BY MODIFIED SPENCER METHOD
NUMBER -OF FORCES (NFO)= 0

SOFT SOIL NUMBER (SSN)= 0

INPUT COORD. OF GRID POINTS 1,2,AND

POINT 1 X COORD.
POINT 2 X COORD.
POINT 3 X COORD.

20 Y COORD.
20 Y COORD.
100 Y COORD.

X INCREMENT= 4

.000

.200
.375
.000

+0.409

+0.000
+0.000
+99999.000

UNIT WEIGHT
125

125

125

135

(MTHD=4)

3

140

64 -

64

Y INCREMENT= 4

NO. OF DIVISIONS BETWEEN POINTS 1 AND 2= 5

+2.250

+0.429
+0.000

+0.097

+0.217
+0.000



NO. OF .DIVISIONS BETWEEN POINTS 2 AND 3= 4
ONLY F. S. AT EACH CENTER WILL BE PRINTED

SLICES WILL BE SUBDIVIDED
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID

FACTORS OF SAFETY BASED ON GRID

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED

CENTER X
CONVERGE

CENTER Y

COORDINATE COORDINATE

20

20

20

20

20

20

40

40

40

40

40

40

60

60

60

140

124.8

109.6

94.40001

79.20001

64.00002

140

124.8

109.6

94.40001

79.20001

64.00002

140

124.8 °

109.6

NO. OF CIRCLE

TOTAL CRITIC. RADIUS

1

1

“127.

112

97

82.

68

53

132

117

103

88

73
58.

124.

112

101

577

.591

.670

850

.199

.825

.197

.799

.514

.400

.200

000

0le

.391

.714

LOWEST WARNING

F.S.
2.433 0
2.621 0
3.049 0
3.845 0
5.338 0
8.835 0
2.040 0
2.121 0
2.191 0
2.203 0
2.306 0
2.613 0
1.552 0
1.645 0

1.797 0



60 94.40001 . 1 1 88.400 1.890

0

60 79.20001 1 1. 73.200 1.914
0

60 ' 64.00002 1 1 58.000 1.939
0

80 140 1 1 112.872 1.591
0

80 124.8 1 1 99.959 1.583
0

80 109.6 1 1 87.782 1.611
0

80 94.40001 1 1 76.693 1.705
0

80 . 79.20001 1 1 67.230 1.918
0 .

80 64.00002 1 1 55.196 2.262
0

100 140 1 1 104.403 1.956
0

100 124.8 1 1 90.288 1.913
0

100 109.6 1 1 76.588 1.902
0

100 94.40001 1 1 63.575 1.957
0

100 79.20001 1 1 51.767 2.167
0

100 64.00002 1 1 42.190 2.806
0
AT POINT ( 60 140 ) RADIUS 124.016
THE MINIMUM FACTOR OF SAFETY IS .1.552

FACTORS OF SAFETY BASED ON SEARCH

IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES
AND CONVERGE INDICATES HOW MANY FACTORS OF SAFETY NOT CONVERGED



CENTER X CENTER Y NO. OF CIRCLE
CONVERGE
COORDINATE COORDINATE TOTAL CRITIC. RADIUS

60 140 1 1 124.016
0

64 140 1 1 121.606
0

68 140 1 1 119.281
0

64 144 1 1 124 .852
0

64 148 1 1 128.141
0

64 152 1 1 131.469
O ,

64 156 1 1 - 134.833
0

64 160 11 138.232
0

68 156 1 1 132.740
0

60 156 1 1 137.011
0

56 156 1 1 139.270
0

60 160 1 1 140.357
0

60 164 1 1 143.736
0

64 160 1 1 138.232
0

56 160 1 1 142.562
0

61 160 1 1 139.818
0

59 160 1 1 140.901
0

58 160 1 1 141.450
0

59 161 1 1 141.739

LOWEST

F.S.

1.552
1.520
1.524
1.515
1.512
1.511
1.511
1.512
1.522
1.501
1.569
1.501
1.501
1.512
1.554
1.503
1.498
1.517

1.498

WARNING



59 159 ' 1 1 140.064 1.505 0

AT POINT ( 59 160 ) RADIUS 140.901

THE MINIMUM FACTOR OF SAFETY IS 1.498

SUMMARY OF SLICE INFORMATION FOR MOST CRITICAL SLIP SURFACE

SL. SOIL SLICE BOTTOM BOTTOM INTERSLICE FORCE RESISTING DRIVING
THRUST . :

NO. NO. WIDTH TAN SHEAR NORMAL SHEAR FORCE FORCE
HEIGHT

. 0.000E+00
0.000

1 1 0.838 -0.268 0.115E+02 0.162E+02 0.469E+01 0.178E+02 -.441E+01
0'333 1 6.297 -0.240 0.747E+03 0.132E+04 0.382E+03 0.115E+04 -.537E+03
1.390 1 0.703 -0.213 0.155E+03 0.158E+04 0.458E+03 0.237E+03 -.103E+03
1;135 1 6.431 -0.186 0.183E+04 0.453E+04 0.131E+04 0.278E+04 -.109E+04
z.gzz 1 7.134 -0.136 0.272E+04 0.850E+04 0.246E+04 0.412E+04 -.122E+04

< 3.

6 1 7.134 -0.085 0.330E+04 0.128E+05 0.369E+04 0.496E+04 -.942E+03
4.725

7 1 2.300 -0.051 0.116E+04 0.141E+05 0.408E+04 0.174E+04 --.202E+03
5.013

8 1 4.834 -0.025 0.270E+04 0.171E+05 0.493E+04 0.404E+04 -.237E+03
5.542

9 1 7.134 0.017 0.468E+04 0.215E+05 0.620E+04 0.701E+04 0.280E+03
6.150

10 1 7.134 0.068 0.540E+04 0.256E+05 0.739E+04 0.810E+04 0.130E+04
6.617

11 1 7.134 0.119 0.599E+04 0.290E+05 0.839E+04 0.904E+04 0.257E+04
6.971

12 1 7.134 0.171 0.648E+04 0.316E+05 0.913E+04 0.985E+04 0.402E+04
7.216

13 1 7.134 0.225 0.687E+04 0.330E+05 0.954E+04 0.105E+05 0.563E+04
7.357

14 1 7.134 0.281 0.717E+04 0.331E+05 0.958E+04 0.112E+05 0.733E+04
7.396

15 1 3.360 0.323 0.345E+04 0.327E+05 0.945E+04 0.544E+04 0.406E+04
7.381

16 1 3.774 0.353 0.383E+04 0.318E+05 0.920E+04 0.609E+04 0.492E+04
7.337

17 1 6.226 0.396 0.599E+04 0.297E+05 0.858E+04 0.965E+04 0.860E+04
7.184

18 1 0.909 0.428 0.835E+03 0.293E+05 0.847E+04 0.136E+04 0.129E+04
7.151

19 1 7.134 0.466 0.611E+04 0.258E+05 0.746E+04 0.101E+05 0.102E+05
6.776

20 1. 7.134 0.536 0.524E+04 0.218E+05 0.630E+04 0.890E+04 0.998E+04
6.106

21 1 6.823 0.612 0.411E+04 0.178E+05 0.515E+04 0.721E+04 0.878E+04
5.019

22 1 0.312 0.654 0.264E+03 0.175E+05 0.507E+04 0.472E+03 0.599E+03
4.986

’



23
4.111
24
3.091
25
2.941
26
2.732
27
0.000

AT CENTER (
0.00

COEFF.

7.134 .701
7.134 .800
4.836 .896
2.298 .960
7.134 .055
SUM

59.000,

.546E+04
.424E+04
.208E+04
.119E+d4

.167E+04

.111E+05
.516E+04
.190E+04
.118E+04

.134E-02

160.000) WITH RAquS

FROM MODIFIED SPENCER METHOD, DEL ANGLE =

1.498

.320E+04
.149E+04.
.550E+03
.341E+03

.000E+00

0

0

.998E+04
.813E+04
.419E+04
.248E+04
.365E+04

.152E+06

0.

0.

.131E+05
.113E+05
.605E+04

.238E+04

361E+04

102E+06

140.901 AND SEISMIC

0.282 AND FACTOR OF SAFETY IS



DESIGN SUMMARY TABLES
Retaining Wall Design Recommendations
Foundation Design Recommendation

-



SUMMARY TABLE I

SUMMARY OF RAMP B RETAINING WALL DESIGN RECOMMENDATIONS

Lateral Earth Pressure Coefficients (Gravel Backfill)

K; Coefficient Equivalent Fluid Pressure
K, (Active ) 0.28 5.72 kPa/m depth
K, (At Rest) 0.44 8.98 kPa/m depth
K, (Passive) 3.57 72.93 kPa/m depth

Lateral Earth Pressure Coefficients (Silty Clay / In-situ Soil Backfill)

K; Coefficient Equivalent Fluid Pressure
K, (Active) 0.49 9.24 kPa/m depth
K, (At Rest) 0.65 12.26 kPa/m depth
K, (Passive) 2.04 38.49 kPa/m depth

When utilizing the aforementioned pressure coefficients, the granular backfill must occupy a zone between the wall and a line
extending upward and away from the base of the wall at a 45°angle.

SUMMARY TABLE II

SUMMARY OF FOUNDATION DESIGN RECOMMENDATIONS

Wall/Foundati Bearing Stratum Allowable | Allowable Point Allowable Installation Pile Tip Allowable | Modulus of | Coefficient of
on Type Side Shear Bearing Axial Pile Method Reinforcement Bearing Subprade Friction
Load Per Pile Pressure Reaction
M.S.E. w/ Gravel filled trench .
Spread / gray sandy clay N/A N/A N/A N/A N/A 190 kPa 27 Nicm 0.58
Foundation
Concrete Wall Weathered Pre-drilled H-
on drilled piers | Shale/Hard Residual 35 kPa 475 kPa N/A Piles or small N/A N/A N/A N/A

Silty Clay

diameter drilled
pier
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May 22, 1998 Softwore Development

Mr. Terry Winebrenner, P.E.
Sverdrup Associates, Inc.

50 West Broad Street, Suite 1700
Columbus, Ohio 43214

Re: Preliminary Subsurface Investigation
ATH/MEG-033-30.980/0.000
PID 17974
North Section, from Station 29+534 to 34+134
RI #W-7139

Dear Mr. Winebrenner:

We are pleased to submit this preliminary subsurface investigation report for the

' north section of the referenced project, ATH/MEG-033-30.980/0.000. In order
to expedite the delivery of the subsurface investigation report for this project, the
report has been divided into four (4) parts, norih, south, north-central, and south-

' central.  Engineering logs have been prepared and are attached to this report
along with results of laboratory testing. Full size plan and profile sheets are being
prepared. and will be submitted as a single submission for the entire project. For

I reference purposes, half-size plan and profile sheets for this section are being
included in this submittal.

If you have any questions concerning the subsurface investigation or this report,
please call.

Sincerely,
RESOURCE INTERNATIONAL. INC.

Christopher Merklin, I
Director - Geoteehmical Engineering
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1.0 INTRODUCTION

This report is a presentation of the subsurface investigation performed for
ATH/MEG-033-30.980/0.000 - north section. The north section limits, for the
purpose of this report, are between Stations 29+534 and 34+134.

The subject project is the design of a “super two™ lane highway system linking the
four-lane existing portion of USR 33 at Athens with the existing four-lane portion
of USR 33 at Darwin. The total project length is 19.858 kilometers. The northern
two-thirds of the alignment is within Athens County, traversing Athens, Alexander
and Lodi Townships. The southern one-third (of the alignment) is within Bedford
Township in Meigs County.

L1 EXISTING LAND USAGE

The land usage along the entire alignment is generally described as alternating
forest and pasture with very few cultivated flelds, Typically, the valleys and
steeply sloping hills are tree covered, and the flatter sidehills and hilltops are
pasture. The field observations along Corridor A. as presented in the Geologic
Study performed for Feasible Corridors A and B, are indicative of the land usage
along the alignment in this northern section. Because of the relief, the area is well
drained with creeks at (he bottom of every valley and drainage paths down the
sides of most of the hills. Drainage paths are easily identifiable by the erosion of
the easily erobable surficial red clays and/or mudstone/shale. The alignment is
traversed several times, typically along ridge tops, by county and township roads,
with rural residences and farms scattered throughout.

The steep slopes and flatter hilltops show evidence of movement which is very
common for this area. Many of the pastures exibit hummocky terrain. Many
signs of predominantly small surficial slumps have been ohserved on the steep
slopes and near the valley bottoms, along creek beds, Much of the exposed red
soils and rock (red beds) in the valieys and on the slopes show evidence of severe
decomposition from erosion.

Coal mines are common in southeast Ohjo. It was determined in the Geologic
Study that there are one abandoned underground mine and three reclaimed strip
mines within the Feasible Study Corridors, none of which are present within this
northern section of the alignment.

1.2 SITE GEQLOGY

Both Athens County and Meigs County lie entirely within the unglaciated section
of the Allegheny Plateau. The area is maturcly dissected, well-drained and is
characterized by steep-sides. "V" shaped valleys and narrowly rounded hilltops.

1




Elevations along the alignment range from approximately 200 meters at the
southern most portion, at Darwin, to approximately 300 meters in the northern
portion.

The uplands are covered with a thin layer of residual soils; soils formed In place
by the disintegration and decomposition of rocks and the consequent weathering
of the mineral materials. Sofls consist predominantly of sands and clays, very
similar to the shales, mudstones, and sandstones on which they lie. The
transition to bedrock is very subtle, and in most cases, not clearly identifiable,
unless the parent rock 1s sandstone, siltstone, or limestone.

Soils in the valleys are generally described as colluvial {consisting of alluvial in
part) soils overlying residual soils. Colluvial soils {colluvium) are loose and
incoherent deposits typically found at the foot of a slope or cliff, brought there
chiefly by gravity. Alluvial soils (Alluvium) are (intermixed) water-laid deposits.
Typically, soils in the valley run deeper than on the slopes and hilltops, however,
the solls are similar to those on the hills, consisting predominantly of sand and
clay, and the transition to bedrock is equally difficult to identify.

Both Athens and Meigs Counties, along the alignment, are comprised of bedrock
of Pennsylvania Age. The rock strata in this area of southeastern Ohio dips gently
to the east-southeast at a rate of approximately 6 meters per kilometer. The top
of the Conemaugh formation is estimated to be between elevations 260 and 270
meters at the north end of the alignment. It slopes downward to the east-
southeast until it is entirely below any influence on the subject alignment at
approximately Station 40+250.

The bedrock was deposited under regular succession of varying environmental
conditions that were repeated many times. As a result, the rocks show a definite
succession of strata representing one sequence of changing sedimentary
conditions. A sequence of strata matching one depositional cycle is termed a
cyclothem. Cyclothems are typically associated with unstable shelf or interior
basin conditions in which alternate marine transgressions and regressions occur.
The non-marine sediments occur in the lower half of the cyclothem and the
marine sediments in the upper half. In Ohio, each cyclothem is usually defined
as the series between a coal-to-coal interval. The lithology of the rocks that
comprise the Pennsylvania System in Ohio consist of alternating clay, coal, shale,
limestone and sandstone beds. These beds lack a real persistence and vary
greatly in thickness over a short distance.

1.2.1 CONEMAUGH FORMATION

The literature defines the upper boundary of the Conemaugh Formation as the top
of the Upper Freeport No. 7 coal and the lower boundary being the base of the No.
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8 Pittsburgh coal. The lithology of the Conemaugh consists of sandstone, sandy
shale, shale, limestone, coal, under-clay and varicolored claystones (clay-shales,
mudstones, etc.) referred to as "Red beds". Bedded marine shales and some thin
marine limestone are present in the lower part of the series, whereas the upper
part contains only non-marine strata, including abundant red calcareous
claystones. Coal seams of minable thickness occur throughout the study area.
The Conemaugh Formation has a reported thickness of approximately 108 meters.

1.2.2 MONONGAHELA FORMATION

The Monongahela Formation overlies the Conemaugh Formation. Its lower
boundary is defined as the base of the No. 8 Pittsburgh coal and the upper limit
{s the top of the No. 1 Waynesburg coal bed. The lithology of the Monongahela
Formation is similar to the upper portion of the Conemaugh Formation. The most
significant difference is the occurrence of minable coal beds in the Monongahela
in contrast to the thin coal beds of the Conemaugh only available by strip mining.

The Monongahela Formation is approximately 76 meters thick. A full thickness
above drainage is displayed in Lodi and Bedford Townships. Athens and
Alexander Townships show only parts of the Monongahela Series above drainage.
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The entire alignment will be constructed on alternaling. massive cuts (hilltops)
and fills (valleys). The cut and fill sections projected for the north section are

presented in Table 1 (based on centerline profiles).

Table 1: Cut/Fill Sections

Begin End Earthwork Maximum
Station Statlon | Depth (Cut or
Fill)
294600 30+196 Cut 24 meters
30+196 304248 Fill 1 meter
30+248 30+634 Cut 35 meters
304634 30+885 Fill 18 meters
30+885 31+056 Cut 21 moeters
31+066 31+366 Fili 24 meters
314366 31+497 Cut 11 meters
31+497 314906 Fill 42 meters
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314906 31+962 Cut 7 meters
31+962 32+290 Fill 32 meters
32+290 32+420 Cut 11 meters
32+420 33+283 il 36 meters
33+283 33+322 Cut 3 meters
33+322 33+866 Fill 25 meters
334866 334970 Cut 9 meters
334970 34+204 Fil 19 meters

2.0 SUBSURFACE INVESTIGATION

Forty (40) engineering test borings, designated B-1 through B-40, were planned
for the north section. At the time of this report, all borings except B-40 have been
drilled. B-40 will be drilled as soon as access is granted by the landowner (Brad
Harter).

The boring locations were specified (station and offset) by representatives of
Resource International, Inc. (RI), based on the horizontal and vertical alignment
current in December, 1997. 1t is noted that both the horizontal and vertical
alignments have changed since the development and execution of this boring plan,
thus, many of the borings extend to awlkward depths and/or are located well off
the alignment. The boring locations were converted to Project Coordinates and
field located by representatives of Sverdrup Associates (Sverdrup), Canter
Surveying, with the use of Global Positioning Satelite (GPS). Borings in cut
sections were drilled along the alignment and Jeft and/or right of centerline (within
the proposed backslopes) to identify the soil and rock conditions in the cut
sections and at the proposed subgrade. Borings in fill sections were drilled to a
depth equivalent to the height of the proposed embankment or spoon refusal in
bedrock, whichever was shallower.

All but four (4) of the borings in the north section were drilled with either a truck-
mounted or ATV-mounted rotary drilling rig, utilizing hollow-stem continuous
flight augers to advance the holes in soil. The remaining four (4) borings were
advanced with a Geoprobe Model 4220, a vehicle-mounted. hydraulically-powered
machine that utilizes static lorce and percussion to advanced a 122-centimeter
long by 5.1-centimeter diameter soil sampler.

Where borings extended into the bedrock (after encountering split-spoon sample
refusal). a double tube diamond bit core barrel (both wireline and conventional
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equipment) was used to core (the bedrock). Coring produced NX-sized (5.3-
centimeter diameter) cores, from which the type of rock and its geological
characteristics were determined.

For the borings advanced using a truck mounted rig, Standard Penetration testing
was performed at 0.46 to 1.52-meter intervals. The Standard Penetration Test
(ASTM D 1586) is conducted by using a 63.5-kilogram hammer falling 76.0
centimeters to drive a 5.1-centimeter O.D. split-barrel sampler 45.0 centimeters.
Driving resistance is recorded on the boring logs in terms of blows per 15-
centimeter interval of the driving distance. The second and third intervals are
added to obtain the number of blows per 30 centimeters. Standard Penetration
blow counts aid in determining soil properties applicable in embankment and
roadway design.

A nominal 7.6-centimeter diameter shelby tube, or thin-walled sampler, was
employed (ASTM D-1587) to obtain undisturbed samples from borings B-14, B-22,
B-26. B-30, and B-36. The shelby tube is hydraulically pressed into the
subsurface soils to obtain an undisturbed sample.

Soil samples obtained from the drilling operation were preserved in jars (drill rig
boreholes) or sealed tubes (geoprobe boreholes), tested for natural moisture
content (ASTM 2216), and visually classified in the laboratory. Representative soil
samples were tested in the laboratory to determine the following properties:

- Liquid Limit, Plastic Limit (AASHTO T89, T90)
- Gradation (AASHTO T 88)
- Unconfined Compressive Strength (of Cohesive Soils) (AASHTO T 208)
- (Wet) Unit Weight (EM 1110-2-1906)
- One-Dimensional Consolidation Properties (AASHTO T 216)

The tests performed are necessary to classify existing solls according to the Ohio
Department of Transportation (ODOT) Classification System and to infer
engineering properties of importance in determining pavement, embankment, and
backslope design and construction recommendations. Results of the lahoratory
testing are presented in Appendices C and D.

A majority of the cohesive soil samples obtained with the drill rigs were tested to
determine their unconfined compressive strengths by means of a hand
penetrometer. These values are reported on the boring logs in kilopascals (kPa).
The unconfined compressive strength of cohesive soils is used to estimate their
undrained shear strength. 1t is noted that splil-spoon samples are considered to
be disturbed samples. and the laboratory determination of their shear strengths
may vary slightly from undisturbed conditions.




Rock cores were logged in the fleld and visually classified in the laboratory. They
were analyzed to identify the type of rock, color, minerals, bedding planes and
other geological and mechanical features of interest in this project. The Rock
Quality Designation (RQD) for each type of rock was calculated according to the
equation:

RQD = Isegments equal or longer than 10.2 centimeters x 100
Core Run Length

The RQD aids in estimating the general quality of the rock and is used in
conjunction with other parameters to designate the quality of the rock mass.
Unconfined compressive strength of intact rock cores segments (ASTM D 2938)
were performed on representative samples to identify their strength and hardness.

3.0 SUBSURFACE PROFILE

Interpreted engineering logs have been prepared from fleld geologist's logs, visual
examination of samples, and laboratory testing, Classification follows the current
ODOT Specifications for _Subsurface lnvestigation. The following is a
generalization of what was found in the test borings.

Soil drilled along the alignment is generally between 1.0 and 5.0 meters thick,
averaging approximately 3.0 meters thick. The tramsition to bedrock is not easily
discernable where the surface rock is shale, clay-shale, or mudstone, which
accounts for at least 75% of this section. Where sandstone, limestone, or siltstone
is the surface rock, transition (to rock) was easily discernable and typically
shallower. The soils are almost exclusively cohesive, described as reddish brown
clay (silty clay, sandy clay) of medium to. high plasticity. The soils are
predominantly classified as ODOT A-7-6 as well as A-6a, A-6b, and very little A-
4a. 1t is noted that fill, described as native soils mixed with construction debris,
was encountered in the top 5.0 meters of B-29 (above elevation 262.7 meters).
However, since the alignment was shifted in the vicinity of CR 21, the area
represented by B-29 is no longer within the limits of the pavement.

Many soil properties, including soil consistency and shear strength (of cohesive
samples), are primarily derived from Standard Penetration blow counts. The
Standard Penetration blow counts recorded during the drilling process ranged
from 2 blows per 30 centimeters to refusal, increasing with depth. Generally
speaking, soils encountered from the ground surface to 1.5 metersz are desribed
as soft Lo sUff, below 1.5 meterss, soils are very stiff to hard. Split-spoon refusal,
defined as obtaining in excess of 50 blows with less than 15 centimeters of
penetration, was encountered in virlually every boring in the transitional material
(hard indurated clay/very soft bedrock).
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Laboratory testing indicates that the natural moisture contents of the soil
encountered to a depth of 1.5 meterst are typically at to well above their
corresponding plastic limits. However, because of the highly plastic nature of the
clays encountered, the moisture contents do not approach the soils’ corresponding
liquid limits. Below the surficial 1.5 meters, moisture contents typically
decrease, down to typically less than 10% in the transitional material.

3.1 Bedrock

Bedrock was cored when encountered in any proposed cut section above the
proposed completion depth of the test boring. If bedrock was encountered above
the completion depth in any boring drilled in a proposed fill section, the boring
was terminated on the top of bedrock (defined as split-spoon refusal). Much of the
bedrock encountered consisted of shale, clay-shale, or mudstone, predominantly
in poor condition. The mudstone and some of the shale was frequently
slickensided and deteriorated when exposed to water. As mentioned above, where
these bedrocks were encountered, the rock condition was typically so poor that it
was difficult to identify the transition from soil to rock. Interbeds of sandstone,
limestone, and (very little) siltstone were also encountered, some massive, near the
central and southern portions of this section (from Statlon 30+470 to 34+400).

In the cut section between stations 29+600 and 30+634, bedrock was encountered
in all borings above the proposed grade. Most of the bedrock consists of poor
quality (soft and broken) shale and mudstone. A few limestone and sandstone
interbeds were encountered above the proposed grade, none of which was greater
than 1.0 meter thick.

In the cut section between stations 30+885 and 31+056, sandstone bedrock was
encountered in B-16 very near the ground surface at approximately elevation 282
meters. The sandstone, described as brown, medium, medium-grained, slightly
weathered, and highly broken (possibly “poker chipped”), extends to elevation
979.4 meters+. A 1.0-meter thick, soft, weathered, arenaceous shale interbed is
present between eleavations 273.4 and 274.4 meters=z. Similar shale was again
encountered between elevations 272.4 and 269.8 metersz. This shalc is underlain
by gray. moderately hard, slightly broken limestone, extending to elevation 266.2
meters+ (at or near the proposed grade). Soft. varigated, mudstone was
encountered near the proposed grade, extending to the bottom of B-16 (elevation
258.5 melers).

Similar lo the previous cut section, massive sandstone was encountered close Lo
the ground surface in B-20. belween stations 31+366 and 31+497. This
sandstone was encountered over the full height of the proposed 11.0-meter cut,
extending well below the proposed grade.




In the cut sections between 31+906 and 314962 and between 32+290 and
394420, soft (to medium), poor quality shales and mudstones were predominantly
encountered in B-24 and B-27 above the proposed grade. Massive sandstone,
similar to that encountered in B-20, was encountered just above the proposed
grade in B-24 and well below the proposed grade in B-27.

A small eut of about 3.0 meters is proposed between stations 33+283 and 33+322.
B-34, the closest boring to this area, encountered 1.8 meters of soil {reddish
brown silty clay) overlying weathered sandstone bedrock which extends below the
proposed grade.

In the cut section between stations 33+866 and 33+970, B-38 encountered
weathered sandstone very near the ground surface, extending to the proposed
grade near elevation 288 meters, The sandstone is underiain by soft shale, clay-
chale, and mudstone. It is noted that B-38 is located well right of the alignment
since the alignment was shifted, however, it is on the same ridge, and the soil and
rock conditions are considered to be representative.

3.2 Groundwater

With the exception of the Hocking River Valley, groundwater in Athens and Meigs
Counties is scarce at best. Few pearched lenses of groundwater was encountered
during the drilling process in the northern section within the soil. It was
impossible to identify groundwater in the rock sections since water was being
used during the coring process. Groundwater for the area can be found in
alternating layers of shale and thin sandstone with yields of less than 1.0 gallon
per minute.

4.0 CONCLUSIONS AND RECOMMENDATIONS

Data obtained from the drilling and testing program have been used to develop
preliminary pavement, embankment, and backslope recommmendations for the
soils and bedrock encountered along the alignment. These parameters have been
used to provide guidelines for the design of the pavement systems for the subject
roadway which are discussed in the following paragraphs. It is noted that these
recommendations are preliminary. Additional subsurface investigations will be
performed to verify these recommendations along a finalized alignment.

4.1 Pavement Design
Because of the extensive earthwork necessary [or this project, very little soil will

remain in-place, in its current condition. as a pavement subgrade soil. Subgrades
in most of the cut sections will be bedrock. The soils are almost exclusively
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cohestve, described as reddish brown clay (silty clay, sandy clay) of medium to
high plasticity. The shales and mudstone deteriorate to a highly plastic clay when
exposed to weathering (water) as well. Therefore, it is recommended that
pavement designs be based on a Group Index value of 16. The corresponding and
design California Bearing Ratio (CBR) is approximately 4, and the equivalent
Subgrade Resilient Modulus, My, 1s 4800 psi (this value is left in English units
since the currént L&D manual presents it that way for use in a correlation chart).

Where bedrock is encountered in the subgrade, the rock shall be cut an additional
0.5 to 0.6 meters below the surface of the subgrde, depending on the pavement
type, for the cross section width of the roadway between points 0.3 meters beyond
the shoulders.

4.2 Embankment Design

Massive embankment fills are proposed at the locations presented in Table 1. The
largest fill section is 42 meters, between stations 31+497 and 31+906. To
estimate the settlement of the “in-situ” soils (and rock) due to the weight of the
embankment, one-dimensional consolidation tests were performed on undisturbed
samples procurred from B-14 (station 30+736). B-26 (statfon 32+154), and B-30
(station 32+719). The results of these tests (See Appendix F) were employed to
verify the compressibility parameters of the soils along the alignment in the
valleys. A worst case settlement, within the foundation soils alone, was
determined beneath the centerline of the proposed highway at the maximum fill
section at station 31+670. In this analysis, the top 3.0 meters was modeled as a
normally consolidated clay, and the underlying mudstone was modeled as a pre-
consolidated clay. The total settlement caused by the consolidation of the "in-situ"
subsoils Is estimated to be between 0.6 and 0.8 meters. Additional settlements
can be expected within the embankment itself, on the order of 0.3 to 0.5 meters.

Total settlement on the order of 1.0 metert for such an embankment is not
considered out of the ordinary. The foundation soils and the fill soils will be
predominantly clayey, therefore, the time-rate of settlement will be slow, However,
the construction process for such an embankment will be slow as well, and the
embankment will like sit idle for a period of time before paving. In any case, the
use of settlernent plates is recommended to monitor the settlement of the soils in
the larger embankments. Because of the notorious instability of the soils and rock
in this area, the use of inclinometers is recommended to monitor the stability of
these larger embankments as well. In the final design stage, it is recommended
that further analysis be performed on the embankment slope-stability.

‘The earthwork design of all fill sections (and cut sections) shall follow ODOT's
Location and Design Manual (1995, or latest, edition). The maximum (steepest)
recommended unreinforced slope for the embankments is 2:1 (horizontal:vertical).
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4.3 Backslope Design

The study area is considered to be highly susceptible to slope movements due to
the lithology, topography and amount of rainfall. Problems of instability typically
occur where the red shales and claystones (mudstones) are the thickest. Much
of the bedrock encountered consisted of (red) shale, clay-shale, or mudstone,
predominantly in poor condition. The mudstone and some of the shale was
frequently slickensided and deteriorated when exposed to water. As mentioned
above, where these bedrocks were encountered, the rock condition was typically
so poor that it was difficult to identify the transition from soil to rock.

Many small slumps and rock falls were observed during field reconnaissance,
most (slumps) of which are identified on the plans. A large slump was observed
left of the alignment, in the vicinity of stations 32+600 to 32+700. The terrain is
typically hummocked, indicating movement. The most common forms of
landslides in southeastern Ohio are rock falls, where the soft shale bedrock is
weathered out from undemeath blocky sanstone or limestone, and rotational
slumps.

Based on the soil and rock encountered in the proposed cut sections, backslope
recommendations are presented below in Table 2, applying to both left and right
backslopes as applicable.

Table 2: Backslope Recommendations

Cut Section Maximum Cut Recommended Backslope
29+600 to 30+196 24 meters  [:1 to daylight
30+248 to 30+634 35 meters  P:1 to daylight

30+885 to 31+056 21 meters :1 to 3.0-meter bench at elevation 275
ottom of sandstone), 1:1 to top of
andstone, 2:1 to daylight

31+366 to 31+497 11 meters 1:1 to top of sandstone bedrock, 2:1 to
daylight

31+906 to 31+962 7 meters 2:1 to daylight

324290 to 32+420 11 meters  :1 to daylight

33+283 to 33+322 3 meters 2:1 to daylight

33+866 to 33+970 9 meters 1:1 to the top of bedrock (sandstonc). 2:1

o daylight
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‘The top 5.0 (vertical) meters of all backslopes should be considered soll and laid
back at a 2:1 slope.

Due to the lithologic character of the rock formations in this area, most of the cut
slopes will be mixed-faced, consisting of various rock types. Differential
weathering of the various rock types must be considered in the design of the cut
slope. This is especially true where sandstone is overlying a less resistant shale.
Because the shale weathers at a faster rate than the overlying sandstone, the
sandstone may be left unsupported and subject to rock falls. Rock falls occur
routinely in this area. Consequently, it is recommended that at least a 3-meter
wide bench be constructed behind the roadway ditch to allow temporary
accumulation of talus and rock fall material.

It is expected that blasting will be required for cuts in the limestone and
sandstone bedrock. It is expected that the shales (and mudstone), even in an
unweathered condition can be removed using standard ripping methods. We
expect that even the upper, weathered sandstone can also be removed by ripping,
due to the friable nature of the weathered sandstone.

It is recommended that sidehill benches be cut in the rock slopes which are
greater than 15 meters high. Past experience has shown that these benches act
to collect rock falls as well as minimize erosion of the exposed surface. The
benches interrupt the velocity of runoff water washing down the slope and thus
minimizes the erosion. Typically, these benches do not significantly increase
hillside stability.

4.4 Construction Considerations

All site work shall conform to the latest ODOT Construction and Materials
Specifications (January, 1997), including that all excavation and embankment
preparation and construction should follew ODOT Item 200 (Earthwork).

Where existing structures will be razed, all foundations, floor slabs, basements,
wells, and/or cistern walls shall be removed to a minimurn of 0.3 meters below the
grade of the surrounding area, All basements or cavities left by structure removal
Shall be filled to the level of the surrounding ground. For those areas within the
vicinity of construction, the fill shall be compacted in accordance with the
specifications provided in ODOT's Specifications.

Prior to beginning excavation, grading, and/or embankment operations across the
site. all neccssary clearing and grubbing shall be completed. Topsoil, organic
deposits, unsuitable [ill materials (as determined by a soils engineer or an
expericnced soils technician), and/or existing pavement sections should be
stripped away from proposed pavement areas prior to excavation. In constructing
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the embanlkanents, if topsoil is encountered at the ground surface of the existing
subgrade within 1.22 meters of the proposed subgrade elevation, the topsoil (and
any other unsuitable material, as determined by the site soils englneer) should be
stripped off and stockpiled. In areas where greater than 1.22 meters of fill is to
be placed, the excavation is dependent on the soil conditions at the time of
construction. In particular, if dry conditions exist, the topsoil will provide
adequate stability, and can remain in place. If wet conditions exist, and excessive
molsture contents are present, this topsoil will not provide adequate stability, and
will require removal. Where a new pavement is to be constructed on an
embankment which is less than 0.9 meters over an existing paverent, the existing
pavement must be removed.

The proposed subgrade surfaces should be proofrolled prior to placing engineered
fill. A soils engineer or an experienced sofls technician should be present during
proofrolling to determine if soft soils exist. When employing proofrolling to
determine the soils that will require stabilization, the proposed profile of the
roadway must be considered. A greater amount of subgrade deformation is
acceptable at the base of an embankment than along sections of the subgrade
where the roadway will be constructed at the existing grade.

The highway construction will cut through the Conemaugh and Monongahela
Formations. Therefore, we expect the predominant rock fill to consist of
wealhered shale and sandsione. It is our opinion that colluvium and residual soil,
sandstone and most of the shaie will be suitable for embankment fill material, It
is recommended that the cut material available for fill be classified. The
sandstone and limestone are best suited for fill. This is followed by the green and
gray shale, colluvium and residual soils. The "Red Bed" shales and claystones are
{he least suitable for fill soil due to their rapid slaking and deterioration into a
plastic unstable clay soil. This "Red Bed" shale should be wasted whenever
possible. Alternatively, special precautions and flatter slopes must be used if this
red shale is used as fill.

Special design and construction techniques are recommended even when the gray
and green, more stable shale is used for embartkment fill. This shale requires the
addition of water and special handling in order to construct a stable embankment
fill. Even with special precautions, however, the stability of subgrades in shale
deteriorates with time. Shallow sloughing is comrmon in 2:1 embankment slopes
formed in shale, therefore, it is recommended that limitations be placed on the use
of shale in embankment construction. It is recommended that shale not be
allowed within the upper 0.6 meter of embankment fill. A 0.6 meter cap of soil will
minimize weathering and deterioration of the underlying shale. Further
limitations are recommended if the “Red Bed" shale must be used in embankment
fill. The shale should be broken into pieces ne larger than 150 millimeters of the
initial pass of the compactor and should be broken into pieces smaller than 50
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millimeters following compaction. The shale should be compacted at a range of
moisture varying from optimum to 3% wetter than optimum. Past experience has
shown "Red Bed" fill will perform better when compacted wetter than optimunm,
due to swelling. It has been found that less swelling occurs in the fill when it is
compacted at a moisture content wetter than optimum.

When employed as embankment fill, excavated bedrock shall be placed in lifts not
to exceed 0.9 meters. When rock and other embankment material are excavated
at the same time, the rock shall be incorporated into the outer portions of the
embankment as rock fill and the other material shall be incorporated into the
inner portion as rolled embankment. The top 0.6 meters of all embankments shall
be constructed of material other than excavated bedrock,

Due to the steeply sloping topography, sidehill fills would be expected. Itis critical
that benches be cut into the hillside where the toe of the new slope starts on an
existing slope. This bench should cut into the hillside wide enough to
accommodate construction equipment. Wherever possible, benching should "key"
into the underlying bedrock. Drains intercepting seepage would be installed in the
back of the benches as dictated by site conditions. Landslide activity is common
in areas of sidehill cut and fill operations. Consequently, landslides can be
expected to occur if sidehill fills are improperly constructed.

Individual stability analyses should be performed in the final investigation for the
sidehill fill areas.

Groundwater is does not oceur in large quantities over the length of the alignment.
A static water table is not expected within the depths of cuts for the proposed
roadway. However, perched groundwater is expected in the more permeable
sandstone beds of the Conemaugh and Monongahela Formations. This is
especially true where the more permeable sandstone is directly underlain by a
relatively impervious shale. Also, groundwater should be expected along the
overburden/shale interface during wet weather. Horizontal drains may be needed
on intermediate benches and along the roadway ditch line to lower the perched
water table and minimize seepage emerging on the cut slopes. The need for
horizontal drains will largely be controlled by the dip of the bedrock at the
individual cul. As previously indicated. the regional dip of the rock is
approximately 6 meters per kilometer to the east-southeast. Drains are used to
dewater cut slopes when the rock is dipping toward the cut. Horizontal drains are
usually not necessary when the rock dips away {rom the highway cut.

5.0 LIMITATIONS OF STUDY

Our recommendations for this project were developed utilizing soil and bedrock
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information obtained from the test borings that were made at the proposed site.
At this time we would like to point out that soil borings only depict the soil and
bedrock conditions at the specific locations and time at which they were made,
The conditions at other locations on the site may differ from those occuting at the
boring locations.

The conclusions and recommendations herein have been based upon the available
soil and bedrock information and the preliminary design details furnished by a
representative of the owner of the proposed project. Any revision in the plans for
the proposed construction from those anticipated in this report should be brought
to the attention of the soils engineer to determine whether any changes in the
foundation or earthwork recommendations are necessary. If deviations from the
noted subsurface conditions are encountered during construction,.they should
also be brought to the attention of the soils engineer.

The scope of our services does not include any environmental assessment or
investigation for the presence or absence of hazardous or toxic materials in the
soil, groundwater, or surface water within or beyond the site studied. Any
statements in this report or on the test boring logs regarding odors, staining of
soils, or other unusual conditions observed are strictly for the information of our
client.

Our professional services have been performed, our findings obtained. and our
recommendations prepared in accordance with generally accepted Geotechnical
engineering principles and practices. Resource International is not responsible
for the conclusions, opinions, or recommendations made by others based upon
the data included herein.

14



WESTERVILLE, OHIOQ 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number B8-1
Project ATH/MEG-33-30.,980/0.000 Sheet 7 of !

Project Number W-7139 Completion Depth ___ 3:0m

Date Started: 12/15/97
Date Finished: 12/156/97
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

' Northing 144770.015 Boring Method __ 9.8 cm HSA
Fasting 634247.813 Hammer Weight __63.8kg
Elevation __209-6m Hammer Drop 76 cm
B o] oo o] o pp— e
- Brown SILTY CLAY, soma coarse to fing QL
q\sand, little organics. trace fine gravel ]
1\ Tepsoil). Moist. —]
$5-1 16 56 7 Brown and gray SILT and CLAY, some fine to —] 22 36 18
3 ] coarse sand, some fine gravel. Stiff. Moist. —
l 5 4 -88-1:. 0DOT A-6b (7); gh = 96 kPa —]
B X 71—
r8%-2 .3 100 " Brown and gray to red CLAY, some to little
' 4 - &ilt, little coarse to fine sand, trace fine
i 5| 7 gravel. Suff. Moist, i
— | | ©.58-2: gh = 144 kP I
' 88-3 |7 89 | 20"
7 5 7] -55-3:qh = 239 kPs
I
8854 |§ 83 b
5 4 -85-4:qh = 168 kPa
Bottom of Boring = 3.0 meters ‘
e e e — .
l T sAMPLE TYRE ' GROUND WATER READING " BORING METHOD
55 - 5. lenr 0D Spiit Spouan At Compintion = D m HEA - Hollow Stem Augers
G8 - Geoprobe Sample £FA . Solid Fig ger
' ST - Shreiby Tube . Aftgr 24 Hrs _._!__.__IV_ZA EET— —— T ML - Mzd D/’/‘I‘Izv:; Aeses
AL - Rock Care WD - Wash Drilling
A% - Auper Sanph: RC Rock Coring




l ‘ RESOURCE INTERNATIONAL,: INC.
281 ENTERPRISE DRIVE .
WESTERVILLE, OHIQ 43081
' (674) 885-1969
REPORT OF SOIL EXPLORATION
' Client Sverdrup Associates, Inc. Boring Numb B-2
Project ATH/MEG-33-30.980/0.000 Sheet 1 of 4
. Project Number W-7139 Completion Depth __25.0m
' Date Started: 12/15/97
Date Finished: 12/16/97
l Driied By:  M.F.
DRILLING AND SAMPLING INFORMATION
Northing___ 144646.477 Boring Method _. -5 cm HSA/RC
' Easting 634282,292 Hammer Weight __83.5kg
Elevation __ 235.8m Hammer Drop ____76€Mm_____
' 3‘;"0” F::o":fm FERCENT | pepmn SOK DESCRIPTION CONTENT ‘:n'smm;
1 Brown SILTY CLAY, some organics, some OFPTT
"\coarse to fine sand, trace fine gravel 11 -
l 1 \(Topsoil). Moist. T
881 |2 33 1 Red CLAY, little sift. tracefine gravel, trace HH 37 L
2 1 coarse and fine sand. Medium stiff. Moist, BRL
. 3 {1 -885-1:gh = 48 kPa B
. 1.0 (1
58244 ‘ 1 -88-2A: ODOT A-7-6 (20); gh = 72 kPa Ll 36 74 23
"83—23 17 ! Brownish-gray CLAYEY SILT, Iittle fine sand. — :
17| ‘ ] Very stiff to hard. Moist. é ! |
b ‘ 1 7-55-26: gh = 383 kPa _ |
' 8535-3 7426 100 20
l 28 4
554 |50/13cm 28 1 Brownish-gray to reddish-brown INDURATED
1 CLAY/WEATHERED MUDSTONE. Hard
3.0 soil/very soft bedrock.
; ; by
' 4.0 o
88-5 50/6cm 11
NGTES. .
' SAMPLETYPE  GROUND WATER READING T B ORING METHOD
55 - & 1cm QO Sphir Spoan At Complétion D —m HEA - Hoflow Stem Augers
G5 - Geoprobe Sample SFA - Sofid Fight Augers
. &T - Shelby Tube Atrer 34 Hrs . V ..MA___.__. m MD - Mud Drilling
RC - Rock Care WO - Wash Drilling
A% Auyer Samph AC  Rack Caring




l - . RESOURCE INTERNATIONAL, INC.
281 ENTE

RPRISE DRIVE
WESTERVILLE, OHIQ 43081
' (614) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B8-2

Project ATH/MEG-33-30.980/0.000 Sheet 2 of 4

Project Number wW-71339 Completion Depth __250m
sane | sows |z ] oom sou oescarmon e

Eod 1|

5.0

Brown weathered SANDSTONE, Very soft
bedrock.

S5-6 (60/8cm | 17
RC-1

SHALE; gray, medium hard to soft, slightly
wesathered, highly broken, fissile, arenaceous.
-Siltstone lens (sofi) from 5.8 m to 6.1 m

-RC-1; Recovery = 830%~ .
-Core Loss = 15 cm
-RQD = 0%

-
[~
(RTINS OO B S O T IO O B S A

7.0
i -Siltstone lens (soft) from 7.0 m ro 7.2 m
- g
* | I
8.0
1 -RC-2: Recovery = 100%
4 -No Core Loss
1 -RAD = 0%
-1 -highly crumbled from 8.5 m to 8.8 m
RC-3 9.0
-RC-3: Recovery = 85%
-Core Loss = 27 ¢
- -RQD = 0%
10.0 .
RC-4 : " SHALE; gray and maroon stained 10 dark

gray. soft, highly broken, slightly jointed,
. with several slickensides.
-RC-4; Recovery = 85%
~Core Lass = 53 ¢m
1.0 -RQD = 0%

TRC-5

S N W L
| NOTES:




RESQURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 430871
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number 8-2
Project _ ATH/MEG-33-30.980/0.000 Sheet 3 of 4
Project Number W-7139 Completion Depth ﬂﬂ’_
SAMALE BLOWS PERCENT [MOISTURE ATTERBERG
NO FeR 166 |mecovery| DT SOIL BESCRIPTION . CONTENT “ AL
J  -RC-5: Recovery = 75%
1204 _Core Loss = 38 cm
1 -RaD = 0%
RCE" ]
13.0_]
1 -RC-6: Recovery = 25%
4 =Core Loss = 94 cm
1 -RaD = 0%
“RE ‘ -
: 14.0 -RC-7: Recavery = 0%
: -Core Loss = 160 cm
o] i ! - -RQD = 0%

-RC-8: Recovery = BO%
15.0 :l -Care Loss = 16 cm

' -RAD = 13%

RC-9 -limestone lens (medium to moderately
hard] from 15.1 m to 15.4'm

16.5

SILTSTONE; gray, medium hard, hrgh/y
X broken, micaceous, argillaceous. .

et

TR

16.0..
. -RC-9: Recavery = 100%

-No Core Loss

-RQD = 0% .
- Jp—— e e e . [P P ’6[;
RC-T0 SHALE, gray to dark gray, soft, highly B
broken, highly fissile, carbonaccous.
17.0 -qr (@ 16.9m) = 37.05 MFa
-RC-10: Recavery = 90%
-Core Loss = 15 cm
-RQD = 0%
18.0
|RC-11
| noTES: - - ) T




‘ * RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-19689

REPORT OF SOIL EXPLORATION

' Client __Sverdrup Associates, Inc. Boring Number __8-2

Project
Project Number

ATH/MEG-33-30.980/0.000

Sheet 4 of 4

W-7138 Completion Depth ___25.0m

SAMPLE
NO

aLows
PER 18cm

PERCENT
IRECOVERY

MOISTURE ATTERBERG

DEPTH SOI. DESCRIPTION CONTENT w At

RC-12

RC-13!

RC-14

RC-15

-slightly jointed, saveral slickensides
from 18.9 m to 20.3 m

190 -RC-11: Recovery = 94%
-Core Loss = 9 cm
-RQD = 0%

TR A AR RN N B A B B

by
Q
L

-RC-12: Recovery = 80%
-Core Loss = 30 ¢m
-RQD = 0%

21,0

- SILTSTONE: gray 10 greenishi-gray, mediun
- hard, highly broken, arernaceous, micaceous.

22.0 -RC-13: Recovery = 80%
-Lore Loss = 15 cm

-ROD = 0%

>
[ ST R S

SANDSTONE; brown and gray, medium to -
rmoderately hard, slightly broken, medium
grained, micaceous.

-RC-14: Recovery = 100%

-No Core Loss

-RQD = 29% o
24.0 -qr {@ 23.6 m} = 33.26 MPs o

-RC-15: Recovery = 90%
-Core Loss = Becm
-RQD = 20%

250.. _ Boltom of Boring = 25.0 meters




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614 8B85-1959

REPORT OF SOIL EXPLORATION
Client __ Sverdrup Associates, Inc. Boring Number __ 83
ATH/MEG-33-30,980/0.000 Sheet 1 o 3

Project
Project Number W-7139 Completion Depth L 17om

Date Started: 2/6/98
‘Date Finished: 2/56/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing____144458.422 Boring Method __ 9.8 cm HSA/RC
Easting 634437.611 Hammer Weight __63:5kg
Elevation .._252.2m** Hammer Drop 76 cm
s | i oeseom] o s s o]
881 |2 89 I Dark brown coarse to fine SANDY SILT, little e — 2p
5 :\clay, little arganics {Topsoil). Moaist. . / ]
38 4 Brown SILTY CLAY, some coarse ta fine 0.5
§5-217 44 T\sand. Hard. Moist. / T 17
g 4 Light brown coarse to fine SANDY CLAY, C |
i5 - some silt, trace fine gravel. Very stiff.
T 1.0 .. Moist. . 1
61 " Brown SILTY CLAY, trace coarse o fine e

sand, trace fine gravel. Hard. Moist.

b
1

854 .10 61 20 E 9 :
12 I ‘ i
| : !
24 ; 4 i |
55-5 (14 67 10
27
24 3.0 |
1 =4 i
| i —— i
4.0
RC-1 " SHALE, gray, soft, highly broken, slightly 4.4
weathered.
NOTES: ** Elevation is approximate.
SAMPLE TYPE GROUND WATER READING BORIENG METHOLD
EE5 - 5 Tem OO S Spowe Aar Ceunplierion - N/A” . . . " HEA . = gu Sy
G5 - Geoprobe Ssmple SFA - Sut! FhQT Augers
T - Shethy Tune Afier 24 Hes v ,_V./A —————ee Y MD - hiud Drithog

R( - Rack Care

. . - Algsh ifling
. ¢ Wash water used during the coring process. WO - (zash Driling

- Auger Sl RC - Feze Coring

e

ol N S G a N A A ) o AN EE N aE am Al e s aEm
. ) "
G
Lo
N
S
b
S




' * RESOURCE INTERNATIONAL, INC.
2871 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
l (614} 885-1958
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number B-3
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 3
l Project Number w-7139 Completion Depth L 170m
S | B0t ] 22 sox escneron e R
1 LIMESTONE; dark gray, medium hard (o
l RC-2 4 moderately hard, highly broken, slightly
5.0_] fointed, fine crystalfine.
1 -RC-1: Recovery = 60%
4 -Core loss = 18 cm
1 -RaD = 0%
1 -RC-2: Recovery = 44% - 55
RC-3 4\ -Core Loss = 43 cm 2
l 1\ -RD = 0% P
6.0.] MUDSTONE; mottled purple, gray. and y///
"7 brown, very soft, crumbled to highly broken. Z
4 -RC-3: Recovery = 50% P
' 1 -Core Loss = 60 cm 3
1 -RaD = 0% %%,
4 ¥ |
. RCA b 7!
‘ i 7.0
! ; ! . -BC-4: Recavery = 75%
- -Core Loss = 15¢m 7.3
l:.ﬁ.,‘.:_5 ; ‘ - _-RQD = 0% el
: ! ‘ ! - MUDSTONE; mottled red, gray, and purple, |
‘ T very soft, massive to slightly massive. :
I | 80 . : i
! ] -AC-5: Recovery = 100% %1 !
i -Core Loss = 6 cm ol
' -RQD = 96% i
%,
W,
' RC-6 9.0 %
] '
l -RC-6: Recovery = 95%
-Core Lass = 8 cm
' -RQD = 61%
10.0..
B
l 11.0
-RC-7: Recovery = 100%
' . . -No Core Loss
CnoTEs: - T




l RESOURCE INTERNATIONAL, INC.,
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
l (614) 885-1959
REPORT OF SOIL EXPLORATION
' Client Sverdrup Associates, Inc. Boring Number __8-3
Project _A TH/MEG-33-30.980/0.000 Sheet 3 of 3 i
l Project Number W-7139 Completion Depth ___17.0m
s | wows Toeear ] oorm sou oo e
' 4 -RQD = 65% %
1 11.9 ﬁ/,
RC-8 12.0 . MUDSTONE; mottled red, gray, and purple, %
l 1 soft, highly broken to slightly masssive. %
] %
1 -RC-8: Recavery = 53% Py
4 -Core Loss = 42 cm %y
1 -RAD = 0% %
| ; 4
RC-2 13.0_] %
l 1 -RC-9: Recovery = 95% zZ
4 -Coreloss = 3cm %
RC-10 1 -RAD = 271% 1
: 14.0 !
li -RC-10; Recovery = 99% . )
| -Core Loss = 2cm i ‘ :
! “RQD = 76% ' !
RC-11 ! 15.0_°
| 1 -RC-11: Recovery = 100%
4 -No Core Loss !
! 760 -ROD = 18% ;
"RC-13 " SANDSTONE! gray, moderately hard, shightly
: massive, mediurn to fine grained, slightly
l carbonaceous, e
-RC-12: Recovery = 80% Le
o 7.0 . Core Loss = 6 cm e T8
': RAD = 71% .
: Bottom of Boring = 17.0 meters
l: j
! NOTES:



Client

RESOURCE INTERNATIONAL, INC.
. 281 ENTERPRISE DRIVE
- WESTERVILLE, OHIO 43087
{614) 885-1969

REPORT OF SOIL EXPLORA TION

Sverdrup Associates, Inc,

Project

ATH/MEG-33-30.980/0.000

Project Number W-7139

Boring Number 84

Sheet ! of 5
30.2 m

Completion Depth

Date Started: 12/17/87
Date Finished: 12/18/97
_ Drilled By: M.F,

DRILLING AND SAMPLING INFORMATION -

Northing 144471.272 Barlng Method M
Easting 634340.311 Hammer Welght __63.5kg
Efevation __249.5m"" Hai Drop 76 cm
St | e [aoeam] 0o sou ocsowrow ] e
5 cm - Asphalt e
1.8 cm - Sand and gravel base o.3L '
' 88-1 (11 44 + Reddish-brown CLAY, some silt, trace coarse 7
4 ] to fine sand, trace fine gmel Medium stiff R o
3 - te hard, Moist.
l' : 7.0
523 . 67 ] T 24
3 % =
; 4 ; i
] i
[ 8533 67 20 ] 20 | 51 | 20
5 , “1 -55-3: 0DOT A-7-6 (18)
85417 56 NE 13
14 ]
21 2.0 3.0
Reddish-brown INDURATED
CLAY/WEATHERED MUDSTONE. Hard

[T T 0 T T

4.0 ..
855 50/13cm 28

soil/very soft bedrock.

-sandstone encourntered at 4.1 m

NO TES: ~* Elevstion rs approximate.

SAMPLE TYPL
55 - 5. fem 0D Splir Spoan
GS - Geoprotr Sampic
57 - Sheiby Tube
RC - Rock Core
AR - Aler Sample

(_IROUN[) WATER READING
NA*

A C it =

Y VA

After 24 Mrs

~ Wash water used duting the coring process.

BORINC; METHOD
HSA - Hollow Stem Augers
SFA - Solid Flight Augeis
MD - Mud Drilling
WO - Wask Dritling
RC - Rock Coring




I ‘ . RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081
l . (614) 885-1959
REPORT OF SOIL EXPLORATION
l Client __Sverdrup Assoclates, inc. Boring Number __B4
Projact ATH/MEG-33-30.980/0.000 Sheet 2 of 5
l Project Number __W-7139 Completion Depth __302m _ﬁ
s | zows o] oem sou oescarnon e
l 5.0 i
' 856 |13 100 . 42 | 23
17 22 607 -S5-6: ODOT A-7-6 (12)
-
R L
' 7.0}
557 20 ' 700 1
' ; 42 § i
o, bO/IScmi b
l 8.0
58-8 |27 33 1
l I50/13cm)| 9.0
l 10.0 -
.;. — [p— .- IO? )
_88-9 50/13cm 11 - Gray highly weathered SHALE. Hard 13
' , sail/very soft bedrock.
RC-1 - SHALE, gray to red, soft, highly broken,
= highly to slightly jointed, with several
' : 4] stickensides. i
! NOTES: ** Elevation is spproximate. o




' ' ‘ ' RESOURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, QHIO 43081

l (614) 885-1969

REPORT OF SOIL EXPLORATION

l Client __Sverdiup Associates, Inc. Boring Number _.. 84
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 5
Project Number W-7139 Completion Depth _.302m
suine || sons e ] o so escarnon e
4 -RC-1: Recovery = 75% ’
1 -Core Loss = 15 cm
4 -RQD = 0%
12.0_]
1 -RC-2: Recovery = 73%
4 -Core Loss = 40 cm
1 -RQD = 7%
13.0_]
. -RC-3: Recovery = 85%
14.0 -Core Loss = 23 cm
l ©LRQD = 22%

-Core Loss = 42 cm
-RQD = 0%

i -RC-4: Recovery = 72%
0

J =
77.0 -RC-5: Recovery = 100%
-No Core Loss
' -RQD = 12%
] 77.7
' RC-6 SHALE; gray, medium hard, highly broken to .

slightly massive.
-RC-6: Recovery = 0%

' T NOTES: ++ Elevation is approximate.




' ' © RESOURCE INTERNATIONAL, INC, -
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 4308171
l (614) 885-1959

REPORT OF SOIL EXPLORATION

I Client Sverdrup Associates, Inc, Boring Number 8-4
Project ATH/MEG-33-30,980/0.000 Sheet 4 of 5
Project Number W-7139 Completion Depth _302m

“no’" | ren voem recovens| O™ sou pescaPTIon leowrent| g
1 -Core Luss = 10 ¢m :
{ -ROD = 0%
RC- ]
I 19.03 -RC-7: Recovery = 83%
4 -Core Loss = 10 cm
C-8 7 -ROD = 0%
l -
l 2007 _RC-8: Recovery = 92%
J -Core Loss = 12 ¢m
1 -ROD = 47%
l I o-qr (@ 20.4 m) = 46.80 MPa
T
' 21.0 .
i \ - i
- -RC-9: Recavery = 95% ;
: = -Core Loss = 8cm |
| I -RQD = 43% [
' ‘ i 22.0°
RC-10 l 1 i
L .
23.0_. -RC-10: Recovery = 100%
' -No Core Loss
-RQD = 27% )
SILTSTONE; gray, medium hard, highly
l broken, micaceous.
RC-11 . 239
24.0 . SHALE; reddish-brown and purple, soft to
. medium hard, highly broken, with periodic
| slickensides,
-RC-17: Recavery = 70%
-Core loss = 47 cm
. -ROD = 0%
75.0
' NOTES e .‘-Ievatlon is apprax:mare T - - T




* RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{6714) 885-1959

REPORT OF SOIL EXPLORATION

Client ___Sverdrup Associates, Inc. Boring Numb B4
Project __ATH/MEG-33-30. 980/0.000 Sheet 5 of 5
Project Number W-7139 Compietion Depth ___30-2m_
SAMALE BLOWS | PERCENT- DEPTH SOI DESCRIPTION MOIS TURE | ATTEREERG
wo PER 15cm  {RECOVERY| coNTENT| U AL
i - i_:..—._—
RC-12 ] i
]
26.0]
1 -ARC-12: Recovery = 98%
2704 -Core Loss = 6 cm
1 -AQD = 0%
! -
28.0..;
: 3 i
1RC-73) J LIMESTONE; brawn and gray, moderately
; < hard, highly broken, highly jointed, fine
q erystalline.

29.0_{ SANDSTONE; gray, maderately hard, highly
broken, micaceous, fine grained.

-RC-13: Recovery = 100% s
-No Core Loss s i
300 . -RAD = 0% o

023
Bottom of Boring =30.2 meters

NQTES; ** Elevation is spproximate,




' | - RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, QHIO 4308171
{614) 885-1959

REPORT OF SOIL EXPLORATION

Cﬂ.ent Sverdrup Associates, Inc. Boring Number __ 85
Project ATH/MEG-33-30.880/0.000 Sheet 7 of 3

Project Number __W-7139 Completion Depth 16.7m

Date Started: 12/24/97
‘Date Finished: 12/26/97
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___144354.317 Boring Method __9-8 cm HSA/RC
l Easting ___634369.372 Hammer Weight __63.5kg
Elevation ___269.4m Hammer Drop 76 cm
EAMPLE aLOows FPERCENT MOISTURE| ATTERBERG
l L, e viem frecovery| DEFT SOR DESCRIFTION CONTENT 4 A
1.6 cm - Asphalt '
N7 cm - Sand and grave! base
55-1 19 100 - Brown SILTY CLAY, some coarse to fine 13
12 1 sand, little to some fine grevel, trace coarse A
19 - gravel {Filll. Hard to very stiff. Moist.
I .
55777 100 2 -trace asphalt in $5-2 9
I 14 ‘ N '
i5 i = S l :
i ] i
I 55-3 |28 78 1 Brown weathered SANDSTONE. Very soft
36 204 pedrock.
49 4
85 |20 100 4 Brown and reddish-brown MUDSTONE. Hard
32 1 soi/very soft bedrock.
49 3.0
l | -
2.0’
85524 100
. 45 -
I e 2O 13CM
U noTES: )
I T UsamieTvee Gﬁouﬂ;{) WATER READING BORING METHOD
5& - &5 fem OD Spht Spoon A1 Compleron ,V_/A # m HEA - Holluw Stern Augivs
G5 - Geoprate Ssmple SFA - Solid Flight Augees
l S7- Snetoy rase aterzame Y NA_ . m o - ettt
:f::g:’ gz’;:m_ * Wash water used during the coring process. :‘f. A‘:V:f": f::';’:.a




RESOUHCE INTERNATIONAL, INC.
81 ENTERPRISE D. RIVE .
WESTERVILLE. QHIO 43081
(614) 885-1969

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, inc. Boring Number B-5

Project _ ATH/MEG-33-30.980/0.000 Sheet 2 3
l Project Number wW-7139 Completion Depth _161m
e | sows 10 ey P — e
I ] 7
5.0_] ﬁ//
| ' py
: 4
; 2
l $5-6 |50/8cm | 17 1 -change in color to brownish-gray P
] %
6.0 . % .
N %
i ] %
] %
! : /
' Co7.0 ¢
I 557 50/8em 17
: i | — . '
- | ! ¥ I i
: - ! ‘
l ‘ ; j
807 i \
. % 1
Z !
! 4 |
%
55-8 |34 56 ,
50/8cm
s.0 %
1 3
' 10.0°
55.9 44 44 -change in color to reddish-brown
- BQ/Bem :
I 1.0’
1.
NOTES:




l Clien

" RESOURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, OHIOQ 43081

(614) 885-1959

REPORT OF SOIL EXFLORATION

t Svardrup Assaciates, Inc.

Boring Number __5-5

Project ATH/MEG-33-30.980/0.000 Sheet 3 of 3
Project Number W-7139 Completion Depth _161m
S | s | stan] o s ovscnron e
| 3 ’
4 Z
351049 44 ] ////
50/5cm 120 /4
; %,
] |
. %
] -
1 13.0_| /A
i ] %
185-11150/13cm 28 1 %
L ;4.0.'5_.. . _ 140
RC-1 - MUDSTONE; reddish-brown, very soft, highly :
7 broken. P
RC-2 1 -RC-1: Recovery = 33% ! }
-Core Loss = 20 cm
Ry -ROD = 0% |
ll RC-3 J -RC-2: Recovery = 83% ; ;
i 1501 -Goreloss = boem ! !
. ] -ROD = 0% ! H
l 4 -RC-3: Recovery = 80%
1 -Core Loss = 30cm
1 -RAD = 20%
. 16.0_] 16.1 ; \

“Bottom of Boring = 16.1 meters




l RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
. {614) 885-1959
REPQRT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number B8-6
Project ATH/MEG-33-30.980/0.000 Sheet ! of 5
. Project Number W-7139 Completion Depth __27-1m
- Date Started: 1/28/98
‘Date Finished: 1/29/98
' Drifled By: M.F.
DRILLING AND SAMPLING INFORMATION
l Northing . 144366.744 Boring Method __ 9.5 cm HSA/RC
Easting 634339.381 Hammer Weight _ 63.5kg _
Elevation 249.5m** Hammer Drop 76 em
W] o T e P posrne] s
855-1 |2 44 1 Brown SILT, some fine sand, little organics, 0.1 22
l 2 :\Iittle clay (Topsoil). Moist,
2 - Reddish brown to brownish gray CLAY, little
§8-2 |2 89 1 sift, trace fine gravel, trace coarse to fine 317 &1 20
2 1 sand. Soft to very stiff. Moist.
l 2! 1 -85-2: ODOT A-7-6 (20) =
T : 1.0 =
' 5§5-3 4 44 i 25
l 4
5 ; i
' L : | 33 . 16
8 Co20]
' 10 3
55-5 |6 &7 ] 17
| ’ :
11 2.0}
i ]
Brown fine SAND, some clay, little silt, little
556 17 50 " coarse sand, trace coarse gravel. Dense. 17 NP NE
l 13 I Moaist.
. 25 e 225576, ODOT A-3a
NO TES: ** Elovation is approximate.
l SAMILE TYPE GROUND WATER READING T BORING METHOD
bS 5. tew: GO Sant Spana A1 Cempletion - N/A * o HEA - Hallaw Sren: Avigers
3 - Geoprate Samplp - Sohid Fignr Augers
Tf : ":“"': f::;\h. * Wash water used during the coring process. ;’VED ';:::25;:';’9




WESTERVILLE, OHIQ 43081

' " REBOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
{614) 885-1959

REPORT OF SOIL EXPLORATION

Cliant Sverdrup Associates, Inc. Boring Number __5-6
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 8
Project Number W-7139 Completion Depth __27.7m
SAMPLE ows FERCENT. |. MOISTURE. ATTERBERG
NO PZ: 182  {RECOVERY! DEPTH SOIL DESCRIPTION CONTENT i PL
o 6.0_]
T Red and purple INDURATED
1 CLAY/MUDSTONE. Hard soil/very soft
1 bedrock.
88-7 120 67 ]
b0/ 1 5em 6.0
@ 7.0
"85 94 " 14
v 25 . ; : ‘
[ 50/13cm : - P ! !
L0

55-9 |50/8cm | O
RC-1

MUDSTONE: gray to red, soft to medium

l' 99 hard, highly broken, nonbedded.
-RC-1: Recovery = 67%
-Core Loss = 46 cm
-RQD = 33%
10.0

RC2

71.0 -RC-2: Recovery — 78%
-Core Loss = 38 cm
-RQD = 0%

NOTES: ** ELlevation is approximate.

: &
i @
: &
-
Co




RESOURCE INTERNATIONAIL, INC.
2871 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) B85-1959

REPORT OF SOIL EXFLORATION

Client Sverdrup Associates, Inc. Boring Number B-6
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 5
' Profect Number W-7139 Completion Depth _“nzl_ﬂ...w
“‘;‘:‘ P ot Y0 SOI DESCRIPTION ‘gggr’;’ff L‘:”‘”f’“"it
l RC-3 ] ;
12.0_]
] %
1 -RC-3: Recovery = 85% p
l 4 -Core Loss = 23 cm 7
1 -RQD = 22% 2
13.0} )
! Rc-4 1 -AC-4: Recovery = 60%
: 1 -Coreloss = 12 ¢m
' AC5 1 -ROD = 0% L
14.0_
l 1 -RC-5: Recovery = 96%
!

-Core Loss = & cm
-RQD = 29%

! I R

-RC-6: Recavery = 100% ; l
-No Core Loss :
-RAD = 0% -

[ B T BE A AN )

16.0.
-gray soft CLAY-SHALE @ 15.8-16.1 m !
._ﬁE—”?'
17.0
-RC-7: Recovery = 90%
-Core Loss = 715 ¢m
-RAD = 20%
Do . e 7.8
RC-8 180 SHALE; gray, soft to medium hard, highly

broken, fissile, slightly arenaceous.

NQTES: ** Elevation is appraximate.




I RESOURCE INTERNATIONAL, INC.
. 281 ENTERFPRISE DRIVE
WESTERVILLE, OHIO 43081
I (614] 885-1959
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number __5-6
Project ATH/MEG-33-30.980/0.000 Sheet 4 of 5
l Project Number W-7139 Completion Depth _27.1m
SA::E P::J,“;fm ﬁ;‘:c\fg; oERTH SO DESCRIPTION ‘;gf;;lnf o WEMH";L
l 1 -RC-8: Recovery = 100%
1 -No Core Loss
1 -RQD = 20%
' 9O (@ 19.0m) = 14.20 MPs
l RC-9 ]
l 20.0] :
1 -RC-9: Recovery = 93% ;
4 -Core Loss = 11 cm '
l 1 -RQD = 27%
.'R’C—zo' 21.0 .
' H : -4
! 1
‘ -RC-10: Recovery = 89%
" -Core Loss = 13 em !
1 -RQD = 27%
22.0]
l RC-17 4 MUDSTONE; red and gray. soft, highty 1
7 broken, nonbedded. I
RC-12 ] -RC-11: Recovery = 100% i
' 4 -No Core Lass !
C-13 1 -RQD = 0%
A 4 -RC-12: Recovery = 95% I
230 .Core Loss = 2 cm
. -RAD = Q%
-RC-13: Recovery = 83%
-Core Loss = 20 em
l -RQD = 36%
l RC-14 24.0
-RC-14: Recovery = 68%
. -Core Loss = 26 cmi
RC-15 -ROD = 0%
250
'h_'_OTEs: * Elevstion is appraximate. T T




A

RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

G} WN WS am B AN EE AR = s

NGTES: *~ Elevation is spproximate.

Client Sverdrup Associates, Inc. Baring Number B-6
Project ATH/MEG-33-30.980/0.000 Sheet 5 of 5
Project Nurnber W-7139 Completion Depth ___27.1m
e | v, [ ] o sou orscurnon F
1 -RC-15: Recovery = 76% e
] -Core Loss = 19 ¢cm
FETE 4 -RQD = 0%
26.0_]
1 -RC-16: Recovery = 87%
4 -Core Loss = 16 cm
1 -RAD = 0%
RC-17 1 -RC-17: Recovery = 100%
27201  -No Core Loss
T\_-ARQD = 50%
Bottom of Boring = 27.1 meters




HESOURCE INTE?NANONAL, INC_
NTERPRISE DRIVE .
‘ VILLE, OHIO 43081 -

{6‘ 14) 885-1959
REPORT OF SOIL EXPLORATION '

Cliant Sverdrup Associates, Inc. Boring Number B-7
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7

Project Number _ YW-7132 Completion Depth . A1.1m___

Date Started: 12/289/87
o ‘Date Finished: 12/29/97
Drified By: M.F.

DRILLING AND SAMPLING INFORMATION
Northing 144228.912 Boring Method 9.5 em HSA/RC

Easting £34432.009 Hammer Weight _ 635k
Elevation __269.85m Hammer Drop 76 cm

SAMPLE BLOWS PERCENT ATTERBERG
EFTH SOM. DESCRIPTION
~NO PER $8cm RECOVERY o CONTENT £y A

A3 cm - Asphalt
\8 ¢m - Sand and gravel base | 01

Mottled brown and gray CLAY, some coarse 19
to fine sand, little silt. trace fine gravel. Very
Stiff to hard. Moist to damp.

55-1 {5 100

8526 - 67 ;
; -§5-2: ODOT A-7-6 (17}

8§53 13 i &7

13
22 2.0

1 Lo

Brown CLAYEY SILT, little coarse to fine
sand. Hard. Damp.

58-4 |8 100

29 3.0

sl v e e

T

4.0

55-5 36 22 \ Reddish-brown highly weathered
50/3cm ~ MUDSTONE, Hard sofl/very soft bedrock.

NOTES:

SAMPLE TYPE GROUND WATER READ[N(J BORING METHOD
55 B.rem OD Split Spwon At Completion = . IMFA® I HEA - Hollow Stem Augecs

GS - Geaprobe Sample SFA - Soid FIght Augers

57 - Shetby Tune anerzams X_NA m MO - Mud Driling

RC- . . W . Wash Dritl
- - Rack Core * Wash water used during the coring process. ash Drifling
AN Auger Sample RC - Rock Coring

GIE SN D A N W AN EE e N E P S D B e N Em .
@
-
B
I
¥

-
~
5]
La
r
&




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081

D10 79.8m.

1 -gr (@ 11.3m) = 25.32 MPa_

%
Q.

2
S
~
%)

l {614) 885-1959
REPORT OF SOIl. EXPLORATION
' Client __ Sverdrup Associates, Inc. Boring Numb. B-7
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 7
l Praject Number W-7139 Completion Depth __41.1m
s | wons e oerm B o g,
. 50 %
i : ,
' S5-6 |47 28 g "
50/3cm col ]
' 1 Gray weathered SHALE. Hard soil/very soft
X 1 bedrock.
I 7.0
' 8% s0/8cm 17 .
- 1
1 ; ‘
8.0_| i
l : ' |
8588 (50/13em 28 i l
l ! 9.0 !
l 10.0_
I | 8§59 50/3cm 6 ;
: . 107
" MUDSTONE; gray to red, soft, highly broken,
l 1 with periodic slickensides from 14.3 m to




l . . RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081

' (614] 885-1959
REPORT OF SOIl. EXPLORATION
l Client . Sverdrup A iates, Inc. Boring Number _ 587
Project _ ATH/MEG-33-30.980/0.000 Sheet 3 of 7
Project Nurnber W-7139 Compietion Depth _ 411m
(e | e, Yetsuen so escarmon e
] %
| i %
12.0_] w3
1 Rt /
1 -RC-1: Recovery = 100% “
4 -No Core Loss B 7/
1 -RQD =19% ,
l ] %
] .
13,0 PR
' 1 %
N i,
RE-2 ] #
l 1 _RC-2: Recovery = 60% .
! 14.0 4  _Core Loss = 36 cm
" ‘ < -RQD = 0%
{RC-3| ’
I 1 -RC-3: Recovery = 100%
15071 -No Core Loss i
1 -RaD =30% i
1 :
RC-4 K .,
] 2
7 %,
l ] A |
16.0_) V7 ‘
l ! 1 -RC-4: Recovery = 70%
! -+ -Core loss = 64 cm
T -RQD = 5%
|
l 17.0_
I"ﬁ"“C"w5 ' ; i
I 18.0_:}
| i
! NOTES




l RESOURCE INTERNATIONAL, INC.
ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
I (614) BB5-1959
REPORT OF SOIL EXPLORATION
l Cllant Sverdrup Associates, Inc. Boring Number 8-7
Project ATH/MEG-33-30.980/0,000 Sheet 4 of 7
l Project Number __ W-7139 Completion Depth __21.1.m__
S0 | ven roum necoveny| o™ son DESCRPTION | e
l 1 -RC-5: Recovery = 94%
1 -Coreloss = 15¢cm
l 1 -RQD = 39%
19.0.]
l RC-6 200
]
l % -RC-6: Recovery = 80%
' - -Core Lloss = 31 cm
©-RQD =11%
'_ 210
i ! ' . [
l;_ﬁtj'. 7 . -RC-7: Recovery = 100%
- ! T -No Core Loss
he-8 | 1 -RQD = 0% ,
i - i
l 22.0  _RC-8: Recovery = 71% {
3 -Core Loss = 26 cm ,
1 -RaD = 9% 224
| RC-9 -
' 23.0_°
|
-RC-8: Raecovery = 70%
220, -Coreloss = BT cm
l . -ROD = 36%
25.0
“NOTES: )




| ' ' |, RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
l (614) 885-1959

REPORT OF SOIL EXPLORATION

l Client Sverdrup Associates, Inc. Boring Number 87
Project ATH/MEG-33-30.980/0.000 Sheet 5 of 7
Project Number W-7139 Completion Depth _4rim

I “::'E F::;”"';’fm &";‘52’; " DEPTH 501 DESCAIFTION ‘é’g‘:rrsl"'v‘qf L‘:WEME"G

'W:-m ] K

N %
1 : ;
! R P
26.0_ %
1 7
e %
' 1 -RC-10: Recovery = 86% “
1 -Core Loss = 36 cm ////%
1 -RQD = 35% ,
i ] 7,
i i 27.0__ 7%,
Ii .
l'h_ 71 h
28.0_ : *
Z -RC-11: Recovery = 52% i
-~ -Core Loss = 53 cm :
; | I -ROD = 60% | o
. I b
BC-12| i B
l RC-12 29.0 7
-RC-12: Recovery = 100% Z,
-No Core Loss 77"
l RC-13 ! -RQD = 0% %
7
; | 1 Re-13: Recovery = 40% Lo
I : -Core Loss = 45 ¢cm '
o 200 . .RQD = 15%
CI7d -
I 31.0..
' -RC-14: Recovery = 0%
-Core Loss = 30 em
l -RQD = 35% &
o s e e




WESTERVILLE, OHIQ 43081

- RESOURCE INTERNATIONAL, INC.
) \ 281 ENTERPRISE DRIVE
{614) 885-19569

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Numb B-7

Project _ATH/MEG-33-30.980/0.000 Sheet 6 of 7

Project Number wW-7139 Completion Depth _Alim

SAMALE | BLOWS | PERCENT. r—
wo | rer 1som |recovery| S8 SOl DESCRIFION uﬂ'ﬂ? a
33.0_

CLAY-SHALE; red to gray, soft, highly
broken.

34.0

P EREN I A S B TS R B A

-RC-15: Recovery = 100%
. -No Core Loss
i | 350 -RAD = 30%

L1l

6.0

1 -RC-16: Recovery = 80%
i 4 -Core Loss = 16 cm

1 -ROD = 0%

37.0..0 SHALE: gray, soft. slightly broken, fissile,
i arenaceous.
A

380, -Siftstane {medium hard) lens

from 37.9 m to 38.5 m
-RC-17: Recovery = 89%
-Core Loss = 2 cm

-ROD = 64%




RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION

l Clisnt __ Sverdrup Associates, Inc. Boring Number __8-7
Project _ ATH/MEG-33-30.980/0.000 Sheet 7 of 7
I Project Number __ W-7139 Completion Depth ___41.1m
S | s, Jeeen ] e st oscnrmon ] 2T
I 39.0”
l RC-18 ]
I 0.0
21.0.] SILTSTONE; gray, soft to medium hard,
' slighfty broken, micaceous.
Bottam of Boring = 41.7 meters

NOTES:




RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081
(6714) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-8
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7
' Project Number W-7139 Completion Depth ___3:9m
Date Started: 2/11/98
Date Finished; 2/11/98
l Drilled By: 5.8,
DRILLING AND SAMPLING INFORMATION
l Northing ___ 144196.170 Boring Method __Geoprobe
Easting 634325.107 Hammer Weight _ WA ____
Etevation __248.8m Hammer Drop A
B pp— e
Brown SILTY CLAY. little coarse to fine sand, Q.1 s
GS \lt‘;ace organics, trace fine gravel (Topsoil). / 28
aist.

Reddish brown SILTY CLAY, some fine sand,
trace coarse sand, trace fine gravel. Maist.

nE

- 700

-2 100
1

[ N T S

: 1.0
GS-3 700 : 15 40 21
i - i_'_'____. i
| ' 205 -GS-3: 0DOT A-6b (9) i i
GS-4 100 - Brownish gray weathered CLAY-SHALE.
1 Hard soil/very soft bedrock.
2.0 i ;
| Bottom of Boring = 3.0 meters i |

NOTES:

SAMPLE TYPE

o

G - Geaprube Sample
ET - Shelby Tube

RC - Rock Core

Al - Auger Sample

& e OO Spki Spoun

GROUND WATER RIEADING
At Complerion - ry m

Aftor 24 His h N/A e e e m

BORING METHOD
HEA - Hulfow Stem Avgees
SFA - Sofid Flight Augrrs
MD  Mud Drilting
WD - Wash Dyitting
RE - Roek Coring




RESOURCE INTERNATIONAL, INC.,
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081

(6142) 88B5-1959
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-9
Project _ATH/MEG-33-30.980/0.000 Sheet 7 of 1
W-71349 3.0m

Project Nurmber

Completion Depth

Date Started; 2/11/98
- . ‘Date Finished: 2/11/98
Drilled By: 5.8

DRILLING AND SAMPLING INFORMATION -

Ab - Auger Saple

RC Rack Caring

Northing___144201.968 Boring Method __Geoprobe
Easting 634290.591 Hammer Weight NA
l Elevation 241.5 m Ha Drop N/A
SAMPMLE SLOwWE PERCENT ATIERBERG
I NO PER 15cm  {RECOVERY DEFTH son CONTENT F73 ] A
700 S Brown SILTY CLAY, some cosrse to fine 01 -
G5-2 100 1\sand, trace organics, trace fine gravel 20 55 20
1\(Topsoill. Moist.
1 Reddish brown CLAY, some silt, little fine
j 1 gravel, trace coarse sand. Moist.
l- 17265-2: 0DOT A-7-6 (191
) 10 e ) 100
G5-3 700 - Red INDURATED CLAY/MUDSTONE. Hard 14 !
l sail/very soft bedrock.
_ ; |
l; . 20_
| S
] |
G54 100
I GS-5 100 Brown to gray CLAY-SHALE. Hard soil/very
3.0 soft bedrock. ~ B
| Bortom of Boring = meters
NOTES:
l SAMBLE TYPL GROUND WATER READING BORING METHOD
55 6 fom QD Suf1 Spoun Ar Camplerion 1. Dry m HEA - Hollove Stem Augers
GF - Geoprape Ssmple SFA - Solid Fii gers
AC - Rock Core W0 - Wash Drilling




WESTERVILLE, OHIO 43081
{614) 885-1959

' HESOURCE INTERNATIONAL, INC.,
‘ 81 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client _ Sverdrup Associates, Inc. Boring Number __B-10

Project _ATH/MEG-33-30,980/0.000 Sheet .1 of 3

Project Number W-7139 Completion Depth M,m

Date Started: 1/16/98
‘Date Finished: 1/16/98
Drilled By: M.F.

DRILLING AND SAMPLING INFbRMATIdN

Northing 143998.933 Boring Method __9:5 €m HSA/RC
I Easting 634291.974 H: Weight 63.5 kg
Efevation __ 2558 m Hai Drop 76 cm
SAMPE BLOWSE PERCENT
I L FER 160m osFTH SOk DESCRIFTION content| it L3
55-1 ]2 56 4 Brown CLAYEY SILT, little organics, trace 05 :
2 “heoarse to fine sand (Topsoil). Moist. — :
l 3 - Brown SILTY CLAY, little to some coarse to 30
§5-2 |2 39 7 fine sand, trace to little fing gravel. Medium W23 L
3 1 stiff. Molist.
3 ]
1.0 :
1
553 14 56 Z Mottled brawn, red, and purple CLAY, some 25 | 49 27
& - gift, trace coarse to fine sand. Stff to hard.
| 6 ' :i Moist.
— : | -$5-3: 0DOT A-7-6 (17)
' 55-4 4 78 . ) 18
10 2.0 ] N
11 ] ]
58-5 |9 83 1 L]
11 E !
22 3.0 : 20011
- Brown and purple weathered MUDSTONE. !
' 1 Hard soil/very soft bedrock.
l . 4.0 . '
'58%6 21 67 9
; 29
I 44,
i NOTES:
I o SAMPLE TYPE ' CROUND WX!ER READING ' " BORING METHOD
55 - B {cm QD Spiit Spoon N At Completion . _..N/ A m HESA - Hollow Stem Augers
GS - Geoprebe Sampte SFA  Salid Flighr Auger:
l 8T - Shetvy Tube Alter 2d Hrs __-Y'_A/./A_._.___._ —_— MO - Mu:i D!{Zf’lg .
: i: f::: :—'::.Epv_- ~ Wash water used during the coring process. Z‘:'U 'H?::';zfzz’y




l ‘ . * . RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081

l ‘ (614) 856-1969
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Numbar B-10
Project _ATH/MEG-33-30.980/0.000 Sheet .2 of 8
Project Number w-7739 Completion Depth 18.0m
s | o TmceeT o P — e
50
$5-7 |50/13cn] 28 1 7
&0
7.0_
L_.._.,.‘,,. ;
'_ S§8750/10cm 17 - 9
A
80’
1
j
RC-1 a0 :‘ MUDSTONE; red to red and gray, very soft to
! 7Y soft, highly broken.

-RC-1; Recovery = 84%
-Core Lass = 27 cm
-RQD = 32%

-RC-2: Recovery = 895%

"0 RQD = 35%

. - -Core loss = 3 cm




l RESOURCE INTERNATIONAL, INC.
. ) 281 ENTERPRISE DRIVE '
" WESTERVILLE, OHIO 43081
{614) 886-1959

REPORT OF SOIL EXPLORATION

“Bottom of Boring = 18.0 meters

"NOTES:

l Client Sverdrup Associates, Inc. Boring Number B-10
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 3
Project Number w-7139 Completion Depth __18:9m

P | en e mecoveny] ™ sou pescrenON pend I
] 1 “RC-3: Recovery = 97% K2
1 -Core Loss = 3cm P
] -RQD = 38% %
12.0] %,
RC-4 E P
X %
| E ‘///74
] -RC-4: Recovery = 44% P
4 -Core Loss = 78 cm %
1 -RQD = 15% %l .
13.0_] <
| : 4,
: 1 13.4| %,
i RC-5 1 MUDSTONE; red, soft, slightly massive, with A
l 7 sporadic slickensides. !
14.0.” :
' .. -RC-b: Recovery = 80% )
; + -Core Loss = 30 cm o | !
l I -RQD = 5E% Co
i i i 14.9|%; i
CRO-6 : 15.0 Y MUDSTONE, gray. soft, slightly to highly 7 } !
l' i - broken. P
1 %
1 ’///J
l ] : %
" ] -RC-6: Recovery = 90% o =
. { ygo] TCoreloss = 17 cm e ; i
' i 769~ _gap = 43% % *
I =7 -qr (@ 16.7m) = 1.06 MPa
77.0
l -RC-7: Recovery = 87%
-Core Loss = 18 ecm
' -RQD = 0%
180 ... _...180




' ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
l {614) 885-1959
REPORT OF SOIL EXPLORATION
l Client __Sverdrup Associates, Inc. Boring Number 811
Project _A TH/MEG-33-30.980/0.000 Sheet 7 of 5
. Project Number W-7139 Completion Depth __ 32.0m
) Date Started: 1/8/38
‘Date Finished: 1/8/98
l Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
l Northing 143860.636 BOI'I’"Q Method 9.5 em HSA/RC
Easting 634270.350 . Ham Weight 63.5 kg
Elevation __273.7m Har Drop 76 cm
Vo o o s escarmon | e
- Brown CLAYEY SILT, some organics, soma
. 1 \coarse to fine sand (Topsoil). Maoist. /
58-1 |12 44 1 Mottled brown and gray SILTY CLAY, some 18
2 1 coarse to fine sand, trace fine gravel.
l 4 1 Medium stiff to stiff. Moist.
b i
1.0 ] i
55274 56 ] 16
15775 _ ;
b—t S
7.8
l 55.3 19 28 | Reddish-brown coarse to fine SAND, little °uu° 12
71 2.0 coarse 1o fine gravel (weathered sandstone 0
21 1 fragments), trace clayey silt. Dense. Damp I}
4 to moist. » @
7 0
554 |5 56 - Mottled brown and gray CLAY, little silt, little 53 23
10 7 fine to coarse sand, trace fine gravel. Hard.
24 3.0 _| Moist. :
1 -88-4: 0DOT A-7-6 (18]
. Gray CLAY-SHALE. Hard soil/very soft
N bedrock.
l : a0’
858 34 56 :
I L BO/13cm
" NoTES: T
l o "SAMPLE TYPE GROUND WATER READING T BORING METHOD
55 - 5.1 OO0 Spht Spoon At Completion — N/A * m HEA  {ollaw Sieor Augers
G5 - Geaprobe Somple EFA - Solid Flight Augers
' ST - Shelby Tube After 2d His ! - N/A . m MD - Mud Drilling
f:s f::: ::':;w * Wash water used during the coring pracess, :f_'ﬂ:’::hcg::::”




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIQ 43081
1614) 885.1959

REPORT OF SOIL EXPLORATION

' Client Sverdrup Associates, Inc. Boring Number B-11
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 5
l Project Number __ W-7139 Complstion Depth ___32.0m
ows . MOISTURE ATTERBERG
“:;"‘ F:; e eemseny| OEFTH SOM DESCAIFTION | LT .
l 5.0_]
. 356 |40 61 .
I50/1 0cm| 5.0
l ] i
] i
' | 7.0_]
|
' 85-7 49 56 -
. £0/10cm; -
; !
i 8.0 ‘
. i
i ' |
58-8 |50/10cm 22 b '
RC-1 4 MUDSTONE; gray ta reddish-brown, soft, i
9'0—_ highly weathered, highly broken. '
-RC-1: Recovery = 100% ol
i 100 - No Core Loss Rt
0 -ROD = 13%
-siftstone (mediurm to moderately hard) lens
l; from 10.3m to 10.5m
CREZ “SHALE; gray, soft, highty broken, fissiie.
l 1.0
, - SANDSTONE; gray, medium hard, highty
'!_ — . d oo T
i
i



REPORT OF SOIL EXPLORATION

‘ RESQURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

Client Sverdrup Assaciates, Inc. Boring Number B8-11
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 5
Project Number __W-7159 Completion Depth __32.0m
w0 | rinroem pecoviay| O™ sou oescFTon o
+ broken, fine grained.
1 -RC-2: Recovery = 94%
] -Coreloss = 15 ¢cm
200 -RQD = 9%
A SHALE; reddish-brown, soft, highly broken,
-1 slightly jointed, fissile, slightly arenaceous, .
7 with sporadic sfickensides.
13.0_]
ARC-3 3
14.0 -
‘ o -RC-3: Recovery = 90%
- =Core Loss = 30 c¢m
,5‘0.‘1 -RQD = 12%
d
! mOj
W{ 1 LIMESTONE; gray, medium to moderately !
- hard, slightly broken, fine to medium
" erystalline. !
17.0 ? 70 |

" MUDSTONE; gray to red, soft, highly broken,

slightly fointed, slightly arenaceous,

" calcareous.
-RC-4; Recovery = 86%
-Core Loss = 14 cm
-ROD = 38%




l RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, ORIO 43087
l (614) 885-1959
REPORT OF SOIL EXPLORATION
l Client Svardrup Associates, Inc. Boring Number B-11
Project _ ATH/MEG-33-30.980/0.000 Sheet .4 of 5
l Project Number _ V/-7139 Completion Depth __32.0m
sane | wove Treer ] com son rscarron e e
. 16.6| %
l 4 MUDSTONE; reddish-gray, soft, highly (7
1 broken. P
RC-5 19.0_] 7z
- %
1 -RC-5: Recovery = 63% w5
l 4 -~Core Loss = 44 ¢cm .
1. -RQD = 0% AR
2o.o_u %)
RC-6 4 .
1 -RC-6: Recovery = 76% @
4 -Core Lass = 15 em )
1 -ROD = 0% Z
' IRC-7 ] r |
21.0 . I
l : 1 -RC-7: Recovery = 86% <
i 4 -Core Loss = 15 cm i
: 1 -RQD - 0% '
I RC-8 i ]
220
] 7
] 4
] 2,
l ] #
f ; 29+ RC-8: Recovery = 95%
-Core Loss = 12 ¢m
-RAD = 28%
l 7 -slickenside @ 23.6 m
240"
PRr—— B - —_— S 24‘2 _—
l RC-9 SHALE; reddish-gray, soft 10 medium hard,
. - highly broken, fissile, highty arenaceous.
l 260" -RC-9: Recovery = 96%
- -Core Loss = 6 ¢m
' TNOTES: e —




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(674] 385-1959

REPORT OF SOIL EXPLORATION

l Client __Sverdrup Associates, Inc. Boring Number __ 811
Project _ATH/MEG-33-30.980/0.000 Sheet __ 5 _of. &
. Project Number W-7139 Completion Depth ___32.0m
s‘"foﬂz KB.LROI\:fm Rfmrr oEPTH SO/ DESCRIPTION ‘;3";;"’\,": L‘:"E”BER‘;
1 -RQD = 17% - g
i ] 2575
RC-10 4 MUDSTONE; red, soft, highly broken, 7
26.0.] %
l 1 -RC-10: Recovery = 73% %//'
4 -hC-TOx = %
- -Core Loss = 26 cm : %
1 -RQD = 26% Z
I 1 -or (@ 26.2m) = 4.97 MPs 7
RC-11 ] %
27.0_ é,
] %
I 4 -AC-11: Recovery = 78% h
1 -Core Loss = 45 ¢m
28.0 -RAQD = 0%
l REC72 f j ] j 1‘ |
29.0 ]
l 1 -RC-12: Recovery = 83%
4 -Core Loss = 31 cm
1 -RQD = 30%
3007, ‘
RC-13 - LIMESTONE; gray. medium to moderately
' 7 hard, slightly massive, slightly jointed,
1 medium crystalline.
oegr (@ 30.5m) = 67.97 MFPs
1 -RC-13: Recovery = 100%
- =Ne Core Loss
‘ 310} AQD = 77% oo
! 2 SHALE; gray, soft, slightly broken, slightly
l ; 1 fissile.
| i
] :
Lo 920-. _ Bottom of Boring = 32.0 meters
I NOTES:



‘- " RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43087

(614) 885-1959
REPORT OF SOIL EXPLORATION
Cliant Sverdrup Associates, Inc. Boring Number B-12
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 3
18.0m

Froject Number W-7133 Cormpletion Depth

Date Started: 1/14/98
Date Finished; 1/15/98
Driffed By: M.F.

DRILLING AND SAMPLING INFORMATIC-)N'

Nonhing 143867.047 Boring Method 8.6 cm HSA/RC
Easting 634210.694 Hammer Weight ___63.5kg
Elevation __ 289.7m Hammer Drop ___76¢m
. SAIE | s e | oemm son DEsCRIFTION L‘:m';’fm’",‘
. Brown CLAYEY SILT, some arganics, little [N
- \coarse to fine sand (Topsoilj. Moist, / y
557 |4 50 - Reddish-brown fine SAND, some sift, trace
a 1 clay, trace coarse sand, trgce fine gravel. -
19 1 Medium dense. Moaist.
: 1.0 _
I 4 Reddish-brown weathered SANDSTONE.
55-2 128 28 - Soft bedrock.
l.‘ 1 50/8em -
| 3
. 55-3 46 39 d
50/56m 20 j ;
I ] | o
554 |44 44 4
50/8cm 1
3.0
J ; !
' 4.0_
_SS-5 50/8cm 17 ) R
l» RCT 2 SANDSTONE; brown ia reddish-gray,

' GROU BORING METHQD
y __ N/A *
58 - 6. 7cm QD Sphir Spaon At Complavier 7 . e m HEA  Holinw Srem Augens
l G5 - Geoprube Semple SFA - Sohd Hight Augers

SAMPLE TYPE

ST - Shetby Tube Afrer 24 trs _"-:L—_ m MO - Mud Drilling

AC - Fock . ] ] . ;
-+ Hock Core Wash water used during the coring process, WG - Wash Driiing
A% Auger Saple AL - Ruck Coring




RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION
Sverdrup Associates, Inc. Boring Number 812
ATH/MEG-33-30.980/0.000 Sheet 2 of 3

Q
3

Froject

Project Number __¥V-7139 Completion Depth ___180m
.SA”M:.E BLOWS PERCENT SOK DESCRIPTION MO TURE ATTERBERG

PER 150m Jpecovery] PEFT conrent |  w a

medium to moderately hard, broken, coarse
to medium grained.

-RC-1: Recovery = 80%
-Core Loss = 30 cm
-ROD = 48%

fC-2 6.0

-RC-2: Recovery = 76%
-Core Loss = 36 cm
-RQD = 24%

RS TRTE T S 0 T 38 SO NI DA DR A DA |

7.0

b
o

SANDSTONE; brown, soft, highly broken,
slightly argilftaceous, medium grained.
-RC-3: Recovery = 90%
~Core Loss = 18 cm

JEPIREE NE R

-RAD = 7%
9.0
TRC-4° ! 1 SANDSTONE; gray, medium to moderately :
: hard, highly broken, medium to coarse

" grained.

10.0

-RC-4: Recovery = 98%
-Core Loss = 6 cm
-RQL = 28%

C SHALE; gray, soft, broken to slightly broken,

11.0 . fissile, slightly arenaceous.

I N WS Gk N WU R N A N N OGN B O aE = S Ea e
-
o
G
g
L



RESOURCE INTERNATIONAL, INC.
281 ENTERFPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

y

REPORT OF SOIL EXPLORATION

l Client Sverdrup Associates, Inc. Boring Numnber B-12
Profect _A TH/MEG-33-30.980/0.000 Sheet 3 of 3
' Project Number W-7139 Completion Depth Mm..._
l 1200 ~gr (@ 11.9m) = 32.03 MPa
RC-5 ]
I 12.0_]
l 1 -AC-5: Recovery = 98%
! - -Care loss = &5 ¢m
= < .RQD = 50%
74.0 |

-gr (@ 74.3m} = 7.45 MPa
-coal seam from 14.4mto 14.6 m

15.0_1 LIMESTONE; gray, mediurn hard, slightly
broken, slightly jointed, coarse crystalline.

-RC-G: Recovery = 96%
-Core Loss = 6 cm
-ROD = 38%

16.0

[ IR N NI T N I T

76.4
17.0
-RC-7: Recovery = 91%
-Core Loss = 14 cm
-RQD = 0%
77.7

* LIMESTONE; gray, medium hard, highty
15.0 . broken, slightly jointed, medjum crystaliine. 180/ ..
Bottom of Boring = 18.0 meters

[ NOTES:

l RC-7 MUDSTONE; dark gray, solt, highly broken.




WESTERVILLE, OHIO 430871

' ‘ ' RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Cllent __Sverdrup Associgtes, Inc. Boring Number __B-13
Project _ ATH/MEG-33-30.880/0.000 Sheet 1 of 2
Profect Number W-7139 Completion Depth ___ 8.1 m

Date Started: 1/20/88
Date Finished: 1/20/98
) Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 143700.872 Boring Method _ 9:5¢cm H5A
Easting 634267.449 Hammer Weight __63.5 kg
' Elevation _ 265.4m HammerDrop ___76em
AOwWs PERCENT oEPTY DESCRIPTION MOISTURE ATTERBERG
PER 15cm JOVERY soa CON’TEIW ! [73 | .3
44 -hBrown coarse to fine SANDY SILT, some ] |
l 2 1 \clay, little organics (Topsoil). Moist. / 25 ! :
4 4 Brown CLAY, some silt, little fine gravel, ' i
50 1| trace coarse to fine sand. Medium stiff to 27 ! |
2 1 stitt. Moist, f
3 4 -88-1:qh = 120 kPa
b : 101 -88-2:qh = 96 kPa :
%5378 44 : 23 63 20
i | 5 | ¢ I -88-3: 0DOT A-7-6 (18); gh = 215 kPa s
! 9 i 4
i ]
554 |3 89 | I Mottled red and gray ta red CLAY, some sii,
& 2'0—_ trace fine sand, trace fine gravel, Very stiff
9 4 to hard. Moist to damp.
' 1 -55-4: qh = 263 kPa
b |
7] {
885|171 72 ] 15 |
I 14 1 -88-6:qgh = 431+ kPa . i :
20 3.0 !
! ] -
' 4.0
856 14 94 12 39 78
' 2744 . -85-6: ODOT A-6b (13); qh = 431+ kPa
l, i -
h SAMPLETYPE o ' GROUND WATER READING ' BORING METHOD
88§ - 5.7cen OB Spin Spoar Af Compicrion .2 LY . m HEL bigian Siem sunges
BF - Geoprobe Sampie Sohi Fhght Augers
l 57 -S‘:e!bv e anerzavs X MA___ . oa i;q :45:07::\;‘ )
HE - Rock Core W - 1vesh Drdlinng
' AN - Auger Sample . REC - Rocs Coring




l ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 430871
(614) 885-1959
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number B-13
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 2
l Project Number __Y-7139 Completion Depth __ . B.1m
e | tows Trncer T e soxcecarmon F
50| ]
' 557 |25 61 ] 1 11
50/13cm 601 -85-7: qh = 4371+ kPa —
- 6.1 foed
' Bottom of Boring = 6.1 meters
{ ! { i




" - RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, ‘OHIO 43081

(614) 885-1959
REPORT OF SOIL EXPLORATION
Client __Sverdrup Associgtés, Inc. Boring Number __ 814
Project _ ATH/MEG-33-30.980/0.000 Sheer 1 of 2
l Project Number __ W-7139 Compietion Depth ___7:3m

Date Started: 1/20/98
Date Finished: 1/20/98

l Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
l Northing__143601.720 Boring Method _9-56m HSA
Easting 634280.038 Han Weight 63.5 kg
Elevation __240.5m Har Drop 76 cm
‘ “‘:;" Fz’;"'g" my oerTH _ SOIL DESCRIPTION CONTENT ‘:mmn
58-1 |12 33 _hBrown coarse to fine SANDY SILT, some o-F “an. | 35 217
2 1 \clay. little organics {Topsoil). Moist. :
4 4 Brown to reddish-brown CLAYEY SILT, littie 04
- 1\ coarse te fine sand, trace tine gravel, — 21 |- 35 17
1\Medium stiff. Moist. 1
I <1 -88-7: ODOT A-68 (10); gh = 120 kPa 1
1.0.]) Mottled brown, red, and purple SILT and -
R 89 1 CLAY, some to trace fine to coarse sand, Y
' i 1 trace to little fine gravel. Stiff to hard. R
l | 5 Moist to damp. P
1 71 % -57-2: ODOT A-6h (9); qu = 97 kPa; ':1
] uw = 19 .28 kN/m3 b
44 o . -55-3: gh = 144 kPa — 18
g ] -885-4: gh = 239 kPa -
I 26 . -
89 ] 1 13 | 39 | 17
15 1 -8S-5: 0DOT A-6b (13); gh = 431+ kPa I
27 3.0 - 3.0
4 Mottled brown, red. and purple INDURATED A,
4 CLAY/WEATHERED MUDSTONE. Hard .
I‘ 1 soil/very soft bedrock. ;
I 2.0 | :
856 29 78 ' ; L}
I SAMPLE TYPE kU wateRrerone T sorin wiEnon
8% - 5. Yem OD Spht Spoor At Completion - y m : HEA - Holigw Stem Augers
| ot s LNA o
AC . Rock Core WO - Wazh Drilling
A - Auger Sample ) RC - Rock Coring




RESOQURCE INTERNATIONAL, INC.
281 ENTERFPRISE DRIVE
WESTERVILLE, ‘OHIO 43081
(614) 8861959

‘. :

REPORT OF SOIL EXPLORATION

Cliant Sverdrup Associates, Inc. Boring Number _...B-T4
Project _ATH/MEG-353-30.980/0.000 Sheet 2 of 2
Project Number W-7139 Completion Depth 7.3m
r“:o“‘ LOWS |t peem SOH, DESCRIFTION N Tanel  renagac
I ) 5.0
5.7 |28 89 : 10
42 :
50/10cm 6.0
N - SRR
| 70 ]
| 558 160/10cm 22 o )
' ; Bortom of Boring = 7.3 meters |
| _ E
I |
i |
ln i J : ;
. NOTES:




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
' WESTERVILLE, OHIO 43081
{614) 885-1959
REPORT OF SOIL EXPLORATION
I Client Sverdrup Associates, Inc. Boring Number 8-15
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7
l Project Number W-7139 Completion Depth 30m
. Date Started: 1/20/98
Date Finished: 1/20/98
Drilled By: ~ M.F.
DRILLING AND SAMPLING INFORMATION
I Northing 143465.374 Boring Method _9.5cmHSA
Easting 634311.724 Hammer Weight _ 635k
' Elevation 266.0m H: Drop 76 em
SAMMNE MOISTURE ATTERBERG
o | se v6em pecoveny] O™ S04 pESCRITION e I
55712 89 1 Brown coarse to fine SANDY SILT, some 02
3 3 Nelay, fittle organics (Topsoil). Moist. 2 26 35 21
T Brown CLAYEY SILT, some fine sand, little
AS-2 13 0 H fine gravel, trace coarse sand, Medium stiff, / 22
I 2 1 Moist. /
) 3 , 1 -55-1:0DOT A-6a (6); gh = 144 kPa :
' 1.0.1 v
55376 78 i Mottied red, brown and gray SILTY CLAY, co1s
. 7 ) , - fittle coarse to fine sand, trace fine gravel. o
) ! 771 i 1 Very stiff. Moist to damp.
l —_— ! : 1 553 qh = 287 kPa
584 7 67 | ] — 10
T * —] |
' 12 | -55-4:qh = 431+ kPa —
3557 67 — 13
10 4 ]
-85-5: gh = 431+ kF: -
' 16 2.0 9 ‘ s 30—
. Bottom of Boring = 3.0 meters
|"Ai57'5's'.'- . ) T )
o " SAMPLETYPL | GROUND WATER READING T BORING METHOD
' 55 - 5 1cm OD Sphit Spoon Ar Camptetion 5. LY. . ra HEA  Hatlaw Siein Augers
G5 - Geoprobe Sample alid Flight Augrrs
ET - Shelby Tube Afrar 24 Hrs _'_Y-_N/’q_._____ 1) AS;Z‘ :u‘:fdbﬁnl'li'ng ?
RC - Rack Corg W - Wash Dnitin,
' A8 - Auger Sample AC - Ruck Coungg




RESOUHCE INTERNATIONAL, INC.
81 ENTERPRISE DRIVE
WES'I' ERVILLE, OHIO 4308171

(614} 885-19569
REPORT OF SOIL EXPLORATION
Client Svardrup Associates, Inc. Boring Number B-16
Project A TH/MEG-33-30.980/0.000 Sheet 7 of 4
W-7139 25.0m

Completion Depth

FProject Number

Date Started: 2/8/98
‘Date Finished: 2/9/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing __143358.495 Boring Method _ 9.5 cm HSA/RC
Easting 634337.739 H Weight __63.5 kg
l Elevation 2834 m Ha Drop 76 em
BLOWS | PERCENT MOISTURE|  ATTERBERG
I Per 15em  {ngcavery| PEETH S04, DESCRIFTION cowrmnr| w4 A
2 83 1 Brown SILTY SAND, little clay. trace organics 01 ’
. 4 J\(Topsoil). Moist.
8 <4 Brown CLAYEY SILT, some fine sand, little 0.4 27
§5-2 |8 78 :\coame sand, trace fine gravel. Stiff,. Moist. [
10 - Brown weathered SANDSTONE. Very soft
17 T bedrack.
! ! 10— 1 5
' '"35'3' 50/13cm 80 " SANDSTONE; brown, medium hard, highly
' . broken, medium to coarse grained, slightly .
. H ; Z weathered. |
: | | 3 !
'L'Eé'-?" 50/8em | 100 - :
I 2.0 q
| i 1
. ¥
I RC-T |
3.0
_i
. Z
-AC-1: Recavery = 85%
I 0 -Core Loss = 9 cm
T -RAQD = 20%
NOTES: )
SAMPLE TYPE GROUND WATER READING RORING METHOD
£5 - 5 1om 0D Sptn Spoan At Complation . Az m HEA - Holig= Srem Augers
G5 - Geaprabe Sample BFA . Soid Fiy uger:
' ST . Snatby Tute anec2as X _MNA . M; . M::cg,/,:,:;ﬁ wers
RC - Aock Core - N - - il
' A5 - A Sl Wash water used during the coring pracess., :’CD_ nﬁf:hc?m},’g o



I RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
l WESTERVILLE, OHIO 43081
1614] 865-1959

REPORT OF SOIL EXPLORATION

l Client _ . Sverdrup Associates, Inc. Boring Number __8-16
ATH/MEG-33-30.980/0.000 Sheet 2 of 4

Project
Project Number W-7139 Completion Depth 25.0m

T
SAMPME sLows PERCENT MMWREl ATTERBERG
wo | per 15em |pecovery| O SOUL DESCRIPTION ] CONTENT | 1L a

T

RC-2

[

»
c

-ARC-2: Recovery = 84%
-Core Loss = 24%
-ROD = 0% -

[N A R B A

1

[T O T T

-RC-3: Recovery = 82%
-Core Loss = 12%
-RQD = 25%

-gr (@ 7.3 m) = 12.36 MPs

P

-RC-4: Recovery = 98%

~Core Loss = 6 cm

-ROD = 5% ..
SHALE; gray, very soft to soft, highly broken,
fissile, weathered, srenaceous.

s
=]

PN S I I IR

SANDSTONE; brawn, medium hard, highly
© broken, weathered.
-loss of fluid circulation @ 10.2 meters

. SHALE; -gray, medium hard to soft, highl)}”
© broken, arenaceous, fissile, slightly
. weathered.




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-16
Project _ ATH/MEG-33-30.980/0.000 Sheet 3 o 4
Project Number W-7139 Completion Depth __25.0m
s | sows 150 [ ey | sou escarron ol e
12.0
1 -RC-5: Recavery = 100%
4 -Ne Core Loss
1 -ROD = 11%
13.0 ]
; S LIMESTONE; gray. moderately hard, fine
RC-6 = crystalline, shghtly broken, sfightly jointed.
120 .

-RC-6: Recavery = 100%
-Ne Core Loss

-RQD = 47%

-qr (@ 14.6 m) = 43.20 MPa

-gray shale lens from 15.5-15.8 m

| -RC-7: Recovery = 88%
1601 -Core Loss = THcm

TFEERARHAL 4111

T -RQD = 0%
" RC-8
N -RC-8: Recovery = 100%
17.0 -No Core Loss
-RQD = 0% 17.2
AC-8 - MUDSTONE; variegated gray, red, and
_brown, soft to very soft, highly broken,
. nonbedded, sfickensides.
-RC-8: Recovery = 100%
18.0 -No Core Loss
’ -RQD = 0%
“wores - i T




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

' Cliant Sverdrup Associates, Inc. Boring Number B-16
Project __ATH/MEG-33-30,980/0.000 Sheet 4 of 4
' Project Number w-7733 Completion Depth 25.0m
s | o ] osem sou oescnrron ] AT
I RC-70 : " i
] %
19.0] %
l 4 -RC-10: Recovery = 85% P
- 1 -Core Loss = 22 cm ‘s
1 -RAD = 13% 5,
l ] Z
RETT ] Y
RC-17 20.0_] )
1 7z
4 . _-,,
l T -RC-11: Recovery = 76% ’
-Core Loss = 36 cm
21.0 -ROQD = 8%
. -limegtone lens from 271.0-21.1 m
RETT2 :
| 220 |
l 1 -RC-12: Recavery = 99% 'ff’/;"_] ]
<4 -Core Loss = 2 cm : P
i1 -ROD = 0% %,
P — 1 : o I
|RC ’31 | 23.0 -brown from 22.9 to 25.0 meters ) I
-AC-13: Recovery = 96%
-Core Loss = 6 om
24.0 -ROD = 0%
l RC-14
-RC-14: Recovery = 83%
l -Core Loss = 2B cm
- -RQD = 0% )
5.0 .. . . . L 5.0
Batrarm of Boring = 25,0 meters
' 'woTes: T T




RESOQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, ‘OHIO 43081
(614) 8856-1969

REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-17
Project ATH/MEG-33-30,.980/0.000 Sheet 7 of 7

Project Nurnber __ W-7139 Completion Depth ___3:0m

Date Started: 1/21/98
‘Date Finished: 1/21/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION .

l Northing__143271.048 Boring Method _9:-5.cm HSA
Easting 634353.023 Hammer Weight __83.5ky
l Elevation __265.3m Hammer Drop ___76em
SAMPLE aws FPERCENT
e | mows N7 | e SOn. pESCRIFTION vt AL mlﬂ "~
557 |4 67 1, Brown CLAYEY SILT, little organics, Iittle 0.1 Ky .
l 3 :\coarse ta fine sand (Topsolf). Moist. 1 31 40 25
4 4 Brown to mottled brown and red CLAYEY . —
58-2 12 44 1 SILT, some to trace coarse to fine sand, little —1 19
4 1 fine gravel. Medium stiff. Moist, oot
. ] B -85-1: ODOT A-6b (6); gh = 168 kPa —
101 -55-2:qh = 192 kPa —
883 15 10 . 10
l 26 . =55-3:qh = 431+ kPa i
o 40 = | ’
l."s'éiii".n R — 9
33 | 7 -85-4:gh = 431+ kPa 1
42 ; - —
l 1 . 2.5
SEE |19 89 4 Red highly weathered SHALE. Hard soil/very 1 10
35 1 soft bedrock. e
l 50/10cm 20 1 -58-5:gh = 4371+ kPa .. 2.0F2
: Bottom of Boring = 3.0 meters
NOTES:
SAMPLETYPE h ' GROUND WATER READING ' RORING METHOD
55 35am DO Sukt Saoon At Completion - ry - w HSA - itlow Stem Augers
G5 Groprane Sany - Sa hght Augers
. RC - Rock Care WD - Wash Drilling
l AN Auger Kaphe RC - Ruck Coring




" RESOURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1969

REPORT OF SOIL EXPLORATION

l Cliant Sverdrup Associates, Inc. Boring Number 8-18
Project ATH/MEG-33-30.980/0.000 Sheet 1 of 2
' Project Number W-7139 Completion Depth 5.9 m
' Date Started: 1/21/98
Date Finished: 1/21/98
Drilfed By: M.F.
DRILLING AND SAMPLING INFORMATION
' Northing 143764.168 Boring Method _8EcmHSA
Easting 634365.038 Hammer Weight _63.5k3
Elevation _ 2484 m Hammer Drop 76 cm
i | iows TR0 T oem Pp— e
-1 |2 67 T Brown CLAYEY SILT, some coarse to fine ot )
4 1\sand, little organics {Topsoil). Moist. f = 7 8
4 1 Brown SILTY CLAY, some fine sand, trace —
55-2 14 83 1 coarse sand, trace coarse to fine gravel. —— 17 34 17
7 I Stiff to very stiff. Maist. —]
71 - -85-1:qh = 96 kPa —
10° -58-2:0DOT A-6b (8); gh = 287 kPa
&2 33 “Feddish-brown CLAY, some sili, trace coarse o
14 . - to fine sand, trace fine gravel. Hard. Moist. s .
! j 17! -§5-3: gh = 431+ kPe - | |
——— { (1
l 557 |8 4 : — 9 ;
13 20— 1 ‘
' 79 - ot |
555 |8 39 j H 10
l 14 1 .§5-5:qh = 4371+ kPa 1
217 30 3
l 4.0
S$5-6 16 44 . 6 46 18
l 7826 -8$8-6: ODOT A-7-6 (16); gh = 4371+ kPs
l N et S
" SAMPLE TYPE GRédf_é_p“\_\"ﬁEﬁREAbIN_é' BORING METHOD
55 - 5 1em OO Split Spoun At Compigtion Dry._. . m HEA - Hollgw Sterr Augers
G5 - Geoprabe Sample - Solid Fhght Augris
RC - Rock Care Wi - \ansk Drilling
' AN - Auger Sample RC Rack Caring




WESTERVILLE, OHIO 43081

' RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

l Client Sverdrup Associates. Inc. Boring Number B8-18

Project _ ATH/MEG-33 30.980/0.000 Sheet 2 of 2
Project Number Ww-7139 Completion Depth ___ 99 m
Toune | zows, Jocer T oom sou oscarron T

5.0__ E

: =

: 5.6 ol

-7 |16 33 9 Gray CLAYEY SILT, some coarse to fine — 8
50/6cm 1 sand. Hard. Demp. 58
Bottomn of Boring = 5.9 meters




‘ " RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{674) 885-1969

REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number B-19
Project ATH/MEG-33-30.980/0.000 Sheet 1 of 7
Project Number W-7139 - Completion Depth ___ 3:0m

Date Started: 1/21/98
Date Finished: 1/21/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 143018423 Boring Method __9:5 cm HSA
Easting 634420.512 Hammer Weight .. 83.5kg
Efevation __267.5m H; Drop 76 cm
BAMALE aLows PERCENT ATTERBERG
NO PER 16cm  [RECOVERY DEPTH SO DESCRIFTION CONTENT [7s 1 AL
88-1 |13 83 -+, Brown coarse to fine SANDY SILT, some o1 .
3 :\organics, little clay {Tapsoll). Moaist. / i 24 26 17
4 4 Brown fine SANDY SILT, some clay, trace 04|
55-2 |2 22 J\coerse sand, trace fine gravel.. Medium stiff. ,' b 13
3 TiMoist. i ;
4 -1 -88-1: ODOT A-4a (5], gh = 144 kPa
1 R 1.0, Brown fine SAND, some silty clay, little fine 1
=5 " 4 &1 1o coarse gravel (sandstone fragments), trace - 20
S coarse sand. Loose. Moist.
: 7 | _ ., -55-2: ODOT A-3e _ o i
I 71 . - Brown SILTY CLAY, some coarse 1o fine 1
l; ! ; - sand, trace cosrse to fine gravel. Stiff 1o .
I - hard. Moist to damp. 17
S5444 1 %0 | 203 -sS3iqh=311kPs
15 5 -8S§-4:qgh = 4371+ kPa —
88-5 114 67 &8
27 -55-5:qh = 335 kPa
37 30 B 3.0:
i Bottom of Boring = 3.0 meters
" woTes:
" SAMPLETYPE ' GROUND WATER READING BORING METHOD
58 . 5.1¢m OO Sptir Snewan Ar Compietion - ry . m HEB g Stam Augers
G5 - Geoprobe Sample 5FA - Soig Flight Augers
l 8T - Shethy Tube Afer 24 Hrg _V _‘_N/A_ e e m MO - Mydt Drifling
RC - Rock Core W3 - Viash Dritling
' A% Auger Snnple RC - Rocw Coring




" " RESOQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-19539
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-20
ATH/MEG-33-30.980/0.000 Sheet 1 of 4

Project
Project Number w-71339 . Coampletion Depth 23.2m

Dste Started: 1/22/98

Date Finished: 1/22/98
Drifted By: M.F.

DRILLING AND SAMPLING INFORMATION

' Northing__ 142927.172 Boring Method 9.8 cm HSA/RC
Easting 634468.453 Hammer Weight _635kg
Efevation __288.7 m Hammer Drop 76 ¢
SAMME | BLOWS | ERCENT ATTERBERG |
l ~NO PER 15cm  [RECOVERY . SO DESCRITION el T
551 4 28 4. Dark brown coarse to fine SANDY SILT, 010 78 i
4 :\some organics, fittle clay (Topsoll). Moist. / ;
l 4 4 Dark brown to reddish brown SILTY CLAY,
55-2 |4 56 7 trace coarse lo fine sand, trace fine gravel. 27
& 1 Medium stiff. Moist.
l . 5 ]
1.0
853 8 56 . Brown highly weathered SANDSTONE. Hard™ ~ 7 12
l 28 - soil/very soft bedrock.
i_____50/73c:m; i 4
i ' |
I | §5-4 50/13cm 22 o - 8
" I SANDSTONE; brown, saft to mediin hard, |
- slightly massive to slightly broken, slightly '
l 7 jointed, coarse grained.
RC-1 ]
I X
! ! |
' 40 -RC-1: Recovery = 99%
-Core Loss = 3 em
l -RQD = 55%
NOTES:
l SAMPLE TYPL Guouﬁp WATER READING " BORING METHOD
&5 - 5 tem OD Split Spnan Al Conmpletion S " il HEA - Y Stes Sugers
G5 - Geoprobe Sample 3 - S i s agers
' 57 - Sh:‘:lv Tube ” Alter 24 Hrs LV//_q _— . - m :;; I::.C’GDFI:’ZL; }
':: ) ’:‘:: i::mc * Wash water used during the arilling process. ::__D n::.mr::::;m




RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081

‘ .

AC-3

“NOTES:

i 8.0

2.0

10.0

[ O AT T B S A SRR |

(614) 885-1969
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-20
Project ATH/MEG-33-30.980/0,000 Sheet 2 of 4
Project Number W-7139 Completion Depth _23z2m
“xou ;:{",:gn ':;f:gy DEPTH S0iL DESCRIPTION ﬂggg:gvﬂf LA:TTERBERG"“
60
RC-2 ]
6.0
v 70 gC-2: Recovery = 95%
-Core Loss = 15 cm
) -RQD = 70%

-RC-3: Recovery = 86%
-Core Loss = 43 cm
-RQD = 44%

T




l " RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(6714} B85-1959
REPORT OF SOIL EXPLORATION
l Client __Sverdrup Associates, Inc. Boring Numb 8-20
Project _ ATH/MEG-33-30. 880/0.000 Sheet 3 of 4
' Project Number W-7139 Completion Depth _ 232m
Muo Pz;",ﬁ" .,;?:52’;; perTH SO DESCRIFTION ‘:gf,:::f 1:1-15&555:;
l 1 -gr (@ 17.4m) = 24.74 MPa
RC-4 ] ;
l 12.0_] i
1 -RC-4: Recovery = 100%
' 1 -No Care Loss
1 -RQD = 32%
12.0] i
' d SHALE; black to gray, very soft to medium
7 hard, highly broken, fissile, srenaceous,
: 14.0
) --
| | ; y
l RC-5 150 1 -highly carbonaceous from 14.8m to 15.1m
: 5.0_2
i : |
1 -RC-5: Recovery = 67% i
] -Core loss = 46 cm i
l 1 -RAD = 9% :
. 16.0_]
' RC-6 - [IMESTONE; gray to dark gray, medium @~~~
maoderately hard, slightly broken, fine to
medium crystaline.
' -RC-6: Recovery 100%
-Core Loss = 48 ¢m
17.0 -ROD = 48%
l RC-7
I -RC-7: Recovery = 80%
18.0 . -Core Loss = 3] cm
' -RQD = 54% _
3"7\}5?5_5_.'-"' . e o . R _




' RESQOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
l (614) B85-1969
REPORT OF SOIl. EXPLORATION
I Client Sverdrup Associates, Inc. Boring Number B8-20
Project ATH/MEG-33-30.980/0,000 Sheet 4 of 4
' Project Number __ W-7139 Completion Depth __ 232 M
w0 | renrsem pecovenr O sou descawron i I
_‘_ T
l 7 18.6 I_L
" AC-8 | I MUDSTONE; gray to reddish-gray. soft, iz
1 highly broken to slightly broken, with rare p
l 19.0_ ) slickensides. @
=1 ?‘//f.';.
1 -AC-8: Recovery = 100% L
l ‘ 1 -No Core Loss z
1 -ROD = 0% %
] 7
-} é‘.
l 20.0_] )
RC-9 . z
i ' |
. -RC-8: Recovery = 78%
l : 210 - Core Loss = 33 cm
i ; 3 -RQD = 26%
3; RC-10] i 1 | ;
| 220 )
]
1 -RC-10: Recovery = 62% %,
l 1 -Core Loss = 67 cm i % R
; 1 -RQD = 61% ‘ // _ !
E 230
Battom of Boring = 23.2 meters
I NoTES. e T




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT QF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __ 821
Project _ATH/MEG-33-30.980/0.000 Sheet 1 _of 1
Project Number W-7139 Completion Depth ___ 3-0m

Date Started: 1/26/98
Date Finished: 1/26/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 142824.097 Boring Method 9.5cmHSA
Easting 634467.8171 Hi Waight 63.5 kg
Elevation 263.9m Ha i Dmp 76 cm
A s s o]
88-1 2 33 1 Brown fine SANDY SILT, little clay, trace 01 ]
3 :\aryanics {Topsoll). Moist.
. 3 1 Brown CLAYEY SILT, some fine sand, iittle 0.5 22 | 32 18
55-2 |2 &7 T\coarse sand, trace fine gravel. Medium stiff. | 774 25
2 J\Moist. : e
l 3! 11.85.1: 0DOT A-6a (5) - '
i - : 1.0 " Mottled brown, gray, and red CLAY and =~

[ - SILT, some fine sand, trace coarse sand,

553 4 39 " trace fine gravel. Medium stiff to very stiff. 21 32 19
; 4 Maoist i
| 7: B |
— : - -85-3: QDOT A-6a (9) ;
l“s'?-? 4 56 z .21
P 2.0_1 H
7 | ] - |
R - o
l 1 7
88-5 |12 77 ] 2.7 11
40 4 Variegated hrown and purple INDURATED 7
50/8cm 2.0 CLAY/MUDSTONE. Hard soilfvery soft 2.0| .
: “T\bedrack. ; :
l ' Bottom of Boring = 3.0 meters !
" NOTES:
l . SAMPLE TYPE GR()Ui’_\.Y.[.) WATER REATHNG . HBORING METHODR
5§ 5 lom 0D Spht Spoon Ao Complorion - ry m HEA Halow Sro Avugers
G5 - Geoprobe Swnple SFA - Sohg £ ety
I ST - Shelty Tube : Afrer 3 Hrs _!__MA__ S m M:- MZ:JGD:;?;A -
RC - Rock Core WO - Wash Diilling
Al Auger Snuple ) HE - Hoek Coring




" . RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION

Clisnt __Sverdrup Associgtes, Inc. Boring Number 822
Project _ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Project Number W-7139 Completion Depth _ 6im

Date Started: 2/11/98
Date Finished: 2/11/98
Drilled By: M.F.

DRILLING AND SAMPLING INFC;RMATION'

Northing 142690.484 Boring Meth " 9.5 cm HSA
Easting 634502.391 Hemmer Weight __63.5k9
Elevation . 236.5m** Hammer Drop ____76€m____
SAMMLE BLOws PERCENT ATTERBERG
) Fer 16em Yezcovery| DECTY SO DESCRITION CONTENT| U | A
58-1 {3 56 1 Brown fine SANDY SILT, little organics, trace 0.2 - 27
3 \cfay (Topsoill. Moist. / = '
3 J Brown SILTY CLAY, some fine sand, little 0.4
-2 100 '\;i:e gravel, trace organics..Mediurn stiff. -
I Wioist.
| Brown fine to coarse SAND, some fine gravel
1.0_| (sandsrane.fragmenrs}, Moist. g |
50 T -ST-2: stuaI‘ODO'TA-Sa U et a7 ' 16
5 _ Brown CLAY, little fine sand, little to some
10 - &ilt, trace coarse sand, trace fine gravel. )
i | 1 Very stiff. Moist. i
- -88-3: ODOT A-7-6 (17)
67 3 17 1 47 17
20
1 -87-4: 0DOT A-7-6 (17);
R uw = 21.08 KN/m3 - 2.6
67 d Varigated red, brown, and gray INDURATED
14 A CLAY/MUDSTONE. Hard soil/very soft
17 3.0 bedrock,
| : z
' 20"
556 21 100
l 50/13¢cm N
 NOTES: -+ Fevation K aipasi e e e
l SAMPLE TYPE T GROUND WATER READING ' BORING METHOD
5 - 6.tce OD Spht Spoon A1 Comptetian - LTY. w HSA - Hallow Stem Augers
GS - Geoprobe Swnple SFA - Solid Flight Augers
57T - Shel:y l'l(ub: ¢ After 24 Hrs 'v _A_//A SE————— |} MD - Mzd D(F;ﬂ; -
RC . Rack Core WO - Wash Drilling
AS - Auger Samipls RC - Rack Coring




RESOURCE INTERNATIONAL, INC.
i 281 ENTERFRISE DRIVE

WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __ Sverdrup A iates, Inc, Boring Number __5-22
Project ATH/MEG-33-30.980/0.000 Sheat 2 of 2

Project Number W-7138 Completion Depth M._

SAMPLE | BLOWS | PEACENT. MOISTURE]  ATTEREERG
w0 PR 15cm |aEcovery| DT SOIt DESCRIFTION conrent| o A

7 i

%
%
%

%%
%,
a1\ .

6.0

NI A B I I BN A S

85-7 |46 a8

50/5¢m 6.0

Bottomn of Boring = 6.1 meters

NOQTES: ** FElevation is approximate.




RESOURCE INTERNATIONAL, INC. .

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081

I (614) 885-1959
REPORT OF SOQIL EXPLORATION
' Cliant Sverdrup Associates, Inc. Boring Number 8-23
Project _ ATH/MEG-33-30.980/0.000 Sheet 7 of 7
' Project Number __W-7139 Completion Depth . 2:3m_
Date Started: 2/2/98
Date Finished: 2/2/38
| Dritled By: M.F.
DRILLING AND SAMPLING INFORMATION -
Northing 142508316 Boring Method _ -5 cm HSA
I Easting §34544.673 Hammer Weight __63.5kg
Efevation __268.0m** H: Drop 76 cm
NO P::af‘:esm \RECQVERY oePmH SOIL DESCRIPTION ‘m I:: | 'mﬁ-
£5-1 |3 39 wBrown CLAYEY SILT, somne coarse to fine 07y i
3 :\sand, little organics (Topsoil). Wet. / é 38 i
5 - Dark brown CLAY, some silt, trace coarse to i ‘
-2 |2 50 q fine sand, trace fine gravel. Medium stiff to i 27 517 23
2 1 very stiff. Wet to moist. —
3 1 -88-2: ODOT A-7-6 {17) -
1.0]
5§30 44 K 17
7
! 12; G -85-3: Mottled red and brown
- | Lo
§54 |12 77 20 { Brown highly weathered SHALE. Hard 71
47 1 soil/very soft bedrock.
50/3cm b

SANMPLE TYPE
55 - 5. fem 08 $piir Spoon
GF Gooprobe Smnpie
5T - Sheiby Tube
R - Rock Core
A% - Auger Sample

NOTES: ** Elevation is approximate,

Bottorn of Boring = 2,3 meters

GROUND WATER READING
Doy 0 ow

Y NA o m

AL Conmpletian

Afror 24 Hrs

BORING METHOD

Sipn

MO - A Dodimg
WO - Wesn Driig
AC - Roci. Coring




WESTERVILLE, OHIO 43081

. RESOURCE INTERNATIONAL, INC.
\ 287 ENTERFRISE DRIVE
{614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-24
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 4
Project Number W-7739 Completion Depth 21.9m

Date Started: 1/30/98
Date Finished: 2/1/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 142435.444 Boring Methad _ 9.5 cm HSA/RC
Easting 634562.410 Hammer Weight _635kg
Elevation __288.6 m Hammer Drop ___ 76em
SAMPLE Blows PERCENT MOISTURE. ATIERBERG
l No | per1Eem Mecoveny| OFFT SOUL DESCRETION covnr| w A
851 |2 56 4. Dark brawn SILT, some clay, little organics, 0.1 47
3 :\rmce fine sand (Topsoll). Moist. / 1
l 5 - Red to brown SILTY CLAY, little coarse (o —] :
85-2 |« 89 7 fine sand, trace fine gravel. Medium stiff to 113
17 J hard. Moist. - —
| | 21 1 —
- ‘ 7'0__3_ owr INDURATED CLAY/CLAY-SHALE.
R _ Brown - ;
855-3 25 62 - Hard soiltvery soft bedrock,
I_ _50/13cm
l’"sT&T 13 00 | -
50/10¢cm 2.0+
I : i
RC-1 4 SHALE; brownish gray, soft to medlum hard, |
l 3.0 highly broken. . i
|
i 1 SANDSTONE; brown to gray, mediurm hard to
l - moderately hard, highly broken.
MUDSTONE: brown, soft, highly broken.
l 4.0 -RC-1; Recovery = 88%
-Core Loss = 22 cm
-RQD = 24%
|
NOTES:
l SAMPLE TYPE ' GROUND WATER READING ' BORING METHOD
555 10w OU Splin Spoon At Comple tior: A . m HEA  Hodow Srem Eogss
G5 Geapeabe Semple SFA - Solid Flighr Auger,
’:i T:ffr i‘i:r‘c = Wash water used during the coring process. :?:;:f"cff::;"g




l RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
l (614) 885-1959
REPORT OF SOIL EXPLORATION ’
Client __Sverdrup Associates, Inc. Boring Number __8-24
l Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 4
Project Number _ W-7139 Completion Depth __21.9m
] o o sou oescarron e
RC-2 1 SHALE; brown and gray, soft, arenaceous,
. Whighly broken.
5.0 SHALE; gray, soft, highly weathered, highly
- broken, fissile.
l 4 -RC-2: Recovery = 100%
4 -No Core Loss
1 -RQD = 12%
. 60
RC-3 < SANDSTONE; gray to brown, soft to
| moderately hard, fine to cosrse grained,
1 slightly broken.
' 7.0
l_ . . ~gr (@ 7.3m) = 12.79 MPa
-RC-3: Recovery = 97%
' | . go_j -Coreloss = §cm
I ' 4 -RQD = 43%
I 3
l ’ 9.0
RC-4 i ] i
l -loss of circulation @ 8.46 m
' 10,0
l —jointed @ 710.4 m
-RC-4: Recovery = 100%
-No Core Loss :
' 110 -RQD = 50% :
l gl e T o — . R [




l RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIOQ 43081
I {614) B85-1959
REPORT QF SOIL EXPLORATION
l Client __Sverdrup Assaciates, Inc. Boring Number __B-24
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 4
I Project Number W-7139 Completion Depth ___21.9m
“"fa“ F::",“;fm ;R’;‘:ff:';-‘; DEPTH _ SO DESCRIPTION ‘ég”f:;f: L‘:"""’”‘;
120
l RC-5 ]
13.0]
1 -RC-5: Recovery = 96%
l - -Core Loss = 12 cm
41 -ROD = 33%
l ' SHALE; gray, soft. highly broken,
140  @renaceous, fissile.
I ! 15.0.]
l RC-6
l ! | T LIMESTONE; gray, medium hard to
: i 16.0_ maderately hard, highly broken, slightly
" jointed.
-RC-6: Recovery = 100%
-Neo Core Loss
-RQD = 9%
' RC-7
17.0
-RC-7: Recavery ~ 96%
-Core Loss = 6 ¢m
l -RQO = 36%
18.0
l NOTES: ) - S




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
' WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION

' Client Sverdrup Associates, Inc. _ Boring Number 8-24
Project _ATH/MEG-33-30.980/0.000 Sheet 4 of 4

Project Number w-7139 Completion Depth 271.8m

SAMPLE BLOWS FERCENT" MOISTURE ATTERBERG
N0 | R 15em frecavery| DEFTY SOIL DESCRIPTION CONTENT A

RC-8

-RC-8; Recovery = 85%
-Core Loss = 16 cm
-RQD = 22%

[ IR TN E W I O |

CLAY-SHALE; gray, very soft, highly broken.

-RC-9: Recovery = 69%
-Core Lass = 15 ¢m :
-RQD = 0% /
MUDSTONE; variegated gray, red, and
brown, very soft, highly broken.

PRI SUON BV U 2 I Y

-Racovery = 92%
-Core Loss = 12 em
-ROQD = 0%

L SHALE: gray, soft, highly broken, highty ™~~~
4 jointed, arenaceous, rare slickensides.

1 -RC-11: Recovery = 45%

-Core Loss = 34 cm

n_-RQD = 0%

Bottom of Boring = 271.9 metars




‘ " RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REFPORT OF SOIL EXPLORATION
Client __ Sverdrup Associgtes, Inc. Boring Number _. 525
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7
Project Nurmber wW-7139 Completion Depth Jﬂ"’_

Date Started: 2/2/98
Date Finished: 2/2/98
Drilled By: M.F,

DRILLING AND SAMPLING INFORMATION

Easting

Northing 142382.975

634575.181

Boring Method _ 9.5 cm HSA
Hammer Weight 635k

Elevation __272.0m** Hammer Dro)J _T6em

BAMPLE BLOWE | PERCENT DEPTH ) CRIPTIO MOIS TURE | ATTERBERG
MO PER 15cm SOH DES CONTENT I73 | A

58-1 89 Brown SANDY SILT, little clay, little organics 0.1
\(Topsoill. Moist. 25
Brown to reddish-brown SILTY CLAY, some
coarse 10 fine sand, little fine gravel, 16
Medium stiff. Moist. e
-§5-2: ODOT A-6a (5)

55-2 83

[ T T T P

. ‘Brown fine 1o coarse SANDY CLAY. some
silt, trace coarse 1o fine gravel. Stiff. Moist.

1 Brown to gray SILTY CLAY, little coarse 10
| fine sand, trace fine gravel. Very stiff. Moist.

Gray CLAY-SHALE. Very soft bedrock.

Bottom of Boring = 3.0 meters

NOTES: ** Elevarion is approximaie.

SANPLE YL GROUNID WATER READING BORING METHOD
- 5 Jem 0D Spnt Spoos At Completion ry " HEA - Hallow Slem Sugers
35 - Geoprote Sampic SFA .« Sakid Fight Augers
Sttty Tutsr anerzams ¥ ONA MO . Mud Dritling
- Rack Care WD - Wash Driting
- Auger Sanple RC Anck Caring




WESTERVILLE, OHIO 43081

‘ " RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
{614) 885-1969

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Numb B8-26
Project ATH/MEG-33-30.880/0.000 Shest 7 of 2
' Profect Number w-7139 Completion Depth ___9.8m

Date Started: 2/11/98
Date Finished: 2/11/98
Drilled By: ~ M.F.

DRILLING AND SAMPLING INFORMATION |

Northing____142223.628 Boring Method __ 9.5 ¢m HSA
Easting 634613.966 Hammer Weight __635k
Elsvation __ 250.0m** Hammer Drop ____76¢€m
s‘:oﬂ P::D:En ::.R:fﬂ—r perTH SOUL DESCRIFTION CONTENT L:rrﬂ:aena:.
551 |2 78 { Brown SILTY CLAY, some fine sand, little (1] ‘20
3 j'\organics, trace fine gravel (Topsoil). Moist. / —
3 4 Brown SILTY CLAY, some fine sand, trace to -
-2 100 1 little fine gravel, trace coarse sand., Medium — 23 36 14
A sUff to stiff. Moist. R
1.0 ‘ f—
. -8T7-2: 0DOT A-6b
. 85-3 2 56 . ' 23
2
o 2 ; : -88-3: Visual ODOT A-6b ;
'i 55-4 '4 s 39 20

Red to brown CLAY, little silt, trace fine
sand, trace fine gravel, trace cosarse sand.

L o) )
! 4
! o
[+.)
4]
el
ta
=]
| S T |

37 Very stiff to hard. Moist to damp.
[ 19
i “ |
l 4.0
556 10 78 ) 14 44 18
' 21 -88-6: 0DOT A-7-6 (15) o
29
NOTES: - Elevstion is appruximate.
SAMPLE TYPE GROUND WATER READING BORING METHOD
5K 2cm 0D Spit Spoun At Compietion - Dy S H5A - Hotigw Stem Augers
GE - Geoprobe Sampie SFA - Sokid Flight Augers
l ST - Shatby Tube aneczams Y MA_. o ML - Mug Driting
RC - Rock Core D - Wash Dritting
I AY - Avgr Spl HL - Auek Coring




RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF S0Il. EXPLORATION

l Client Sverdrup Associates, Inc. Boring Number B-26
Praject ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7139 Completion Depth 5.8m
| mx:E pZZ”,“s'fm aﬁjgf oePTH 50U DESCRIPTION JggNISrTEI-IIVRTE L:rrzmsni

' 55-7

50/8cm

100

5.0 _|

L1t

Ll bt

Gray weathered SHALE. Hard soil/very soft

bedrock. o

Bottomm of Boring = 5.8 meters




WESTERVILLE, OHIO 430871

' " RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Cliant __Sverdiup Associates, Inc. Boring Number __8-27
Project _ATH/MEG-33-30.980/0.000 sheet 1 of 4
Project Number W-7139 Completion Depth __ _19.2m_

Date Started: 1/30/98
Date Finished: 1/30/98
Drilled By: ST

DRILLING AND SAMPLING INFORMATION

Northing 142050.402 Boring Method 9.5 cm HSA/RC
Easting 634644.425 Hammer Weight 635k
Elevation 292.6 m Hay Drop 76 cm
NG I::‘?ol‘:‘;m {(RECOVERY DEPTH SOR DESCRIFTION wglkf l:. mTEﬁiL
851 |3 67 _h Brown SILTY CLAY, little cosrse to fine sand, r—0-+ 22
6 4\little organics, trace fine gravel {Topsoll). /
13 1 Waist. L
55-2 {19 100 1 Red SILTY CLAY, some coarse to fine sand. ] 16 | 34 21
21 1 Very stiff to hard. Moist to damp. [
1 24 1 -88-2: 0DOT A-6a (5)

1.0 e e e 2 )
i Light gray INDURATED CLAY/weathered
' £§5-3 50/8cm 100 CLAY-SHALE, Hard soil/very soft bedrock. 0
i : : . .
| |
1
I i E
l 58-4 50/10cm 100 - 12
20 i |
!
' §5-5 |50/13cm 100 E |
3.0 :
l 4.0
' _88-6 50/0cm O
' NOTES:
SAMPLE TYPE GROUND WATER READING BORING METHOD
l EE -5 Iean OO Spln Spoan AL Campiition N/A_*_ e Lom HEA Holiaw Srew Suges
G5 . Geaprabe Samply SFA  Solid Fhight Augers
BT . Sheivy Tune After 24 Hrs __.¥ - _/!/A__ e ——— MO - Mud Drifling
RC - Rack Core * Wash water used during the coring process. W - Wash Duilog
' AN - Aager Muupl N RC . Rouk Coring




l RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE .
‘ WESTERVILLE, OHIO 43081
{614) 8B85-1969

REPORT OF SOIl. EXPLORATION

l Client Sverdrup Associates, Inc. Boring Numb B-27
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 4
Project Number W-7139 Completion Depth _19.2m
P::‘?:fm R;?:s!;y DEPTH SO DESCRIPTION Lo ggﬁ%ﬂf L,:H'EREERG’;L
1 MUDSTONE; brown and red, soft, highly E
1 broken, slightly jointed, rare slickensides. ) f
5.0 7
_ )
] -RC-1: Recovery = 91% . 7/4
4 -Core Loss = 14 centimeters - %)
1 -RQD = 27% o
] %
6.0.] g
. %
] 2
l 1 -RC-2: Recovery = 50%
7.0 .. Cere Loss = 76 centimerers
© -RQD = 0%
| :
l' RC-3 :
i i 80| -changing to gray in RC-3 i ; g
l 1 -RC-3: Recovery = 100% i i
1 -No Core Loss
4 -RQD = 24%
J SHALE; gray, soft, highly broken,
' + arenaceous. .
9.0 SANDSTONE; gray. moderately hard, medium i i
RC-4 1 1o fine grained, highly broken. _.5 i ! !

- SHALE; gray, moderately hard, arenaccous,
- slightly broken.

-RC-4: Recavery = 100%
- -No Core Loss
10.0 -RQD 54%

" MUDSTONE; gréy, saft 1o moderately hard,

' slightly broken.

10.7
RC-5  SANDSTONE; gray ta brown, soft, slightly b
o massive, medium to fine grained.

-AC-H: Recovery = 100%




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Numb B-27
ATH/MEG-33-30.980/0.000 Sheet 3 4

Profect

Project Number W-7139 Completion Depth _192m _

SAMALE | BLOWS | PERCENT MOSTURE  ATTERBERG
no | PeR 18em |rEcovery| PEFT SOUL DESCRIPTION 5 coNTENT 1L o

-No Core Loss
-RQD = 63%

MUDSTONE; gray, soft, highly broken.

SANDSTONE; brown 1o gray, medium hard
medium to fine grained, massive.

I T A I |

..
w
C

-RC-E: Recovery
-Noe Core Loss
-RQD = 58%

-RC-7: Recovery
-No Core Loss
-ROO = B8%

“
n
o

-RC-8: Recovery = 100%
-No Core Loss
-ROD = 27%

-qr (@ 16,1 meters) = 18.52 MFs

ST O S TR TN TR DY N O

-RC-8; Recovery = 100%
-No Core Loss
-RAD = 85%




RESOURCE INTERNATIONAL, INC.
287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43087
{614} 886-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number __5-27
Project ATH/MEG-33-30.980/0.000 Sheet 4 of 4
Project Number wW-7139 Completion Depth __1892m
RC-10 B NN i
N an
1 -RC-10: Recovery = 100% T
19.0.] -Na Core Loss M
9+ -ROD = 63% Lo
7 _ 18.2fes

Bottom of Boring = 19.2 meters

. NOTES:



RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
(674) 885-1959

REPORT OF SOIL EXPLORATION

Cllent __Sverdrup Associates, Inc. Boring Number __8-28
Project _ATH/MEG-33-30.980/0.000 - Sheet T of 1
Project Number W-7139 Completion Depth _43m

Date Started: 2/3/98
Date Finished: 2/3/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 1471999.229 Boring Method 9.5 cm HSA
Easting £34701.289 Hammer Weight _635kg
Elevation . 279.5m** Hammer Drop ____766m_____
PERCENT ATTERBERG
s‘:ou r:#)gcsm lascoveny] 2€FTH SO DESCRIPTION covtent| A
58-1 |2 56 1 Brown CLAYEY SILT, some coarse to fine (23]
2 {\sand, littie organics (Topsoil). Moist. 27
3 - Brown SILTY CLAY, little coarse to fine sand, {f/
358-2 |2 22 - trace fine gravel. Medium stiff to stiff. L 21
2 1 Moist. o
g ]
- 1.0 ;
18833 67 ' Coar
4 .
6, 3 E
! e e e s e e B
B5q 17 . b6 2 Brown coarse to fine SANDY SILT, fittle clay, L 15 :
l 20 | 204 trace fine gravel. Hard. Moist. i
l 50/10cm’ .
555 |9 100 . 17 | ve | NP
l 17 1 -8s-5: 0DOT A-4a (5]
I 37 | 3.0_] !
l i ! ! i
i
$S-6 50/3cm 100 Brawn weathercd SANDSTONE. Very soft agcee 7
' - hedrock. ) ATV
) Bottom of Boring = 4.3 meters
NOTES: ™~ Elevation is approximate. NP = non-plastic sample
SAMPLE TYPE GROUND WATER READING BORING METHOD
S5 . 5 iper GO Split Spenn At Completion = y o HEA - Hollw S16m Auges
GS - Geoprobe Samul &FA - Sokd Fignt Augar
I 5T- 5::/:v Tib: " Aafrer 29 Hes h4 N/A . . w AR - Mz::deIannFA o
RC - Rack Care WO - Wash Diifiiny
l AN - Auger danple RE Rack Coding
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