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PROJECT DESCRIPTION

THIS PROJECT CONSISTS OF REPAIRS TO THE BULKHEAD ALONG DOCK 26W AT THE PORT
AUTHORITY GENERAL CARGO FACILITY IN CLEVELAND OHIO. THE FULL LENGTH OF THE
BULKHEAD WILL BE REPLACED, APPROXIMATELY 680°.

HISTORIC RECORDS

HISTORICAL BORING INFORMATION IS AVAILABLE FOR THIS DOCK FROM THE 1958 SET OF
PLANS TITLED “PIER AT WEST 6TH STREET”. THERE ARE SEVEN BORINGS IN THIS PLAN,

SET, AND THEY ARE LOCATED ALONG THE PERIMITER OF THE DOCK. THEY ARE NOT INCLUDED
IN THIS STRUCTURE FOUNDATION EXPLORATION. HOWEVER, IT SHOULD BE NOTED THAT THEY
EXTENDED DEEPER THAN THE SIX CURRENT BORINGS AND ENCOUNTERED BEDROCK SURFACE
ALONG THE WEST SIDE OF THE DOCK BETWEEN ELEVATIONS 478.18" AND 487.5'.

GEOLOGY

THE PROJECT IS LOCATED ON THE DISSECTED, GLACIATED PORTION OF THE ERIE LAKE
PLAIN PHYSIOGRAPHIC REGION. IT IS LOCATED ALONG THE LAKE ERIE SHORE JUST TO
THE EAST OF THE CUYAHOGA RIVER. THE SOIL CONSISTS OF EXTREMELY DEEP
COHESIVE LACUSTRINE DEPOSITS OVERLAIN BY GRANULAR FILL MATERIAL. BEDROCK
CONSISTS OF SHALE OF DEVONIAN AGE.

RECONNAISSANCE

THE PROJECT AREA IS LOCATED IN DOWNTOWN CLEVELAND. THE SITE CONSISTS OF A LOADING
DOCK ALONG THE SOUTH SHORE OF LAKE ERIE JUST TO THE EAST OF THE MOUTH OF THE
CUYAHOGA RIVER. ABOVE AND BELOW WATER INSPECTIONS OF THE DOCK WERE PERFORMED BY
JMT BETWEEN OCTOBER 15, 2018 AND JANUARY 21, 2019. THE BELOW WATER INSPECTION ALONG
WITH SONAR REVEALED SIGNIFICANT BREACHES AND SECTION LOSS IN THE BULKHEAD WALL
ALONG THE MUDLINE ON THE WEST SIDE OF THE DOCK. THREFORE, THE DOCK WAS CLOSED TO
VESSELS AND HEAVY EQUIPMENT, AND THE PROJECT WAS BEGUN. FURTHER SITE RECON-
NAISSANCE AND SURVEYING WERE CONDUCTED BY JIM PREVOST OF PE LIMITED IN APRIL 2019.

SUBSURFACE EXPLORATION

THE SUBSURFACE EXPLORATION INCLUDED DRILLING 6 SOIL BORINGS TO 91.5 FEET

DEEP BELOW GROUND SURFACE. THE BORINGS WERE DRILLED IN A LINE FROM SOUTH

TO NORTH VERY NEAR THE WEST SIDE OF THE DOCK. THE BORINGS WERE DRILLED USING

A TRUCK-MOUNTED, CME 55T DRILL RIG WITH 3.25-INCH ID HOLLOW STEM AUGERS. SOIL
SAMPLES WERE RECOVERED USING A SPLIT SPOON SAMPLER IN ACCORDANCE WITH THE STAN-
DARD PENETRATION TEST (SPT) [AASHTO T-206]. THEY WERE THEN PLACED IN SEALED JARS.
THE AUTOMATIC HAMMER USED FOR THE SPT WAS LAST CALIBRATED NOVEMBER 21, 2017

AND THE AVERAGE DRILL ROD ENERGY RATIO (ER) IS 78%. SAMPLING WAS PERFORMED EVERY
5 FEET EXCEPT FOR INTERVALS CORRESPONDING TO BREACHES IN THE WALL IN WHICH THE
SAMPLING WAS CONTINUOUS IN ORDER TO BE ABLE TO SEE A CONTINUOUS SOIL COLUMN AS
WELL AS CAPTURE ENOUGH MATERIAL TO PERFORM A CORROSION ANALYSIS.

EXPLORATION FINDINGS

MATERIALS ENCOUNTERED ON THE PROJECT WERE PREDOMINANTLY COMPRISED OF GRANULAR
FILL MATERIAL (A-1-a and A-1-b) DOWN TO APPROXIMATE ELEVATION 532.5 FEET, UNDERLAIN
BY SILTY CLAY (A-6b) ON THE NORTH (DEADMAN ZONE) END OFTHE DOCK; AND COHESIVE

LEGEND

ODOT CLASSIFIED
DESCRIPTION CLASS MECH./VISUAL
GRAVEL AND/OR STONE FRAGMENTS A-l-a 3 8
GRAVEL AND/OR STONE FRAGMENTS WITH SAND A-1-b 7 13
GRAVEL AND/OR ST. FRAGS. WITH SAND AND SILT A-2-4 2 4
GRAVEL AND/OR ST. FRAGS. W/SAND, SILT & CLAY A-2-6 0 2
SANDY SILT A-4a 2 4
SILT AND CLAY A-6a 9 39
SILTY CLAY A-6b 6 50
CLAY A-7-6 1 5

TOTAL 30 125

- PAVEMENT OR BASE = X = APPROXIMATE THICKNESS VISUAL

~$7 BORING LOCATION - PLAN VIEW.

El DRIVE SAMPLE BORING PLOTTED TO VERTICAL SCALE ONLY.
1

HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.
INDICATES WATER CONTENT IN PERCENT.

W—  INDICATES FREE WATER ELEVATION.
¥—  INDICATES STATIC WATER ELEVATION.

SS

NP

INDICATES STANDARD PENETRATION RESISTANCE
NORMALIZED TO 60% DRILL ROD ENERGY RATIO.

INDICATES A PLASTIC MATERIAL WITH A MOISTURE CONTENT
EQUAL TO OR GREATER THAN THE LIQUID LIMIT MINUS 3.

INDICATES A NON-PLASTIC MATERIAL WITH A MOISTURE CONTENT
GREATER THAN 25% OR GREATER THAN 19% WITH A WET APPEARANCE.

INDICATES A SPLIT SPOON SAMPLE.
INDICATES A NON-PLASTIC SAMPLE.

AND/OR FINE-GRAINED (A-6a AND A-4a)) AND GRANULAR (A-1-B, A-2-4, A-1-a, AND A-2-6)
FILL MATERIAL DOWN TO APPROXIMATE ELEVATION 545.2 TO 553.2 FEET UNDERLAIN BY
COHESIVE SOIL (A-6B, A-6A, AND A-7-6) TO THE SOUTH IN THE TIEROD ONLY ZONE. THE
GROUNDWATER LEVEL WAS CONSISTENT AMONGST THE BORINGS BETWEEN ELEVATIONS 571 FEET
AND 573 FEET WHICH ROUGHLY COINCIDES WITH THE NEARBY LAKE ERIE POOL ELEVATION.
CONSEQUENTLY, MOST OF THE SAMPLES WERE WET EITHER BEING NON-PLASTIC MATERIAL WITH
A HIGH MOISTURE CONTENT, OR PLASTIC MATERIAL WITH A MOISTURE CONTENT IN THE UPPER
PORTION OF THE PLASTIC RANGE. THE GRANULAR FILL MATERIAL ON THE NORTH END WAS
LOOSE IN ITS DEGREE OF COMPACTNESS WITH THE UPPER PORTION BEING MEDIUM DENSE. THE
GRANULAR FILL MATERIAL TO THE SOUTH WAS PRIMARILY MEDIUM DENSE IN ITS DEGREE OF
COMPACTNESS; AND THE COHESIVE FILL MATERIAL TO THE SOUTH RANGED FROM MEDIUM
STIFF TO VERY STIFF IN ITS RELATIVE CONSISTENCY. THE UNDERLYING COHESIVE SOIL ON
BOTH THE NORTH END AND TO THE SOUTH INCREASED IN DENSITY WITH INCREASE IN DEPTH
UNTIL A STRATUM OF HARD A-6b OR A-6a WAS ENCOUNTERED.

THE FILL MATERIAL ROUTINELY HAD A STRONG PETROLEUM ODOER. IN ADDITION, WOOD,
METAL, AND A TRACE OF BRICK FRAGMENTS WERE ENCOUNTERED IN THE FILL. ALSO, IN BORINGS
B-003-0-18 AND B-004-0-18, THE FILL MATERIAL WAS SLIGHTLY ORGANIC.

BEDROCK SURFACE WAS NOT ENCOUNTERED IN ANY OF THESE BORINGS. HOWEVER, WE KNOW FROM
THE HISTORIC BORINGS (SEE ABOVE) THAT BEDROCK SURFACE IS RELATIVELY FLAT-LYING AND IS
LOCATED JUST BELOW THE BOTTOMS OF THESE BORINGS.

SPECIFICATIONS

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF
OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,
SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED JANUARY 2019.

AVAILABLE INFORMATION

ALL AVAILABLE SOIL AND BEDROCK INFORMATION THAT CAN BE CONVENIENTLY SHOWN
ON THE GEOTECHNICAL EXPLORATION SHEETS HAS BEEN SO REPORTED. ADDITIONAL
EXPLORATIONS HAVE BEEN MADE TO STUDY THE NEARBY 6TH STREET PIER BOTH IN 1958
AND IN 2019. COPIES OF THIS DATA, MAY BE INSPECTED IN THE CLEVELAND - CUYAHOGA
COUNTY PORT AUTHORITY’S OFFICE AT 1100 WEST 9TH STREET IN CLEVELAND OHIO.
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Appendix B

e ODOT Classification of
Soils Chart




CLASSIFICATION OF SOILS

Ohio Department of Tronsportation

[The classification of a soil is found by proceeding from Top fo bottom of the chart.
The first classification that the test data fits is The correct classification.

YMBOL DESCRIPTION ossot® o |2 e | URE | Tedex | Tk | mEMARK:
S 3 SCR N . Pass Fass Limi Indax Index { K
= AASHTO [ OHIO x 100+ #40 w200 (LLy Ha Max . '
B =a Min, of 50%
G gravel andsor A-l-a 30 15 6 a combined gravel,
stone Frogments Mox.. Max . Max. cobble and
boulder sizes
Grovel andsor Stone hmlmb 50 25 [ a
Frogments with Sand Max. Max . Max .
Fine Sand A3 o 10 NON-PLASTIC 0
e n Min, Maox . e :
Win, of 50%
- s e . _ 35 [ combined coorse
Coarse and Fine Sand A-30 Max . Max, o and fine sand
SiZes
40
N A-2-4 N
Gravel and/or Stone Fragments 35 Max. 10 o
with Sand end Silt Mox . 41 Wax,
A-2-5 N
Min
A-2-B o
Grove| ond/or Stons Frogments 35 Max. i 4
#ith Sand, Silt and Clay Max . a1 Min.
A-2-7 .
Min.
J— B A- ) 36 40 10 Lass than
Sendy Silt A-4 40 Min. Min. M. Max. 8 50% silt sizes
+
++++ o _ _ I 50 40 0 S0% or more
HH A4 | A-4b Min. Win. M . M. & silt sizes
+ 4+
et e . B 75 36 41 10 .
Elastic Silt and Clay A5 Min i Min. Mo 2
ah e ) } 75 36 40 " .
Silt and Clay A-B 4-Ba Min Win. Max. 1-15 0
. . . 75 36 16 .
L 5, o - -bb .a - * ]
silty Clay A-6 A-i Min. Min I Min. B
astic Clo o 75 36 41 G
Elastic Clay A-T-5 Min Wi Min. SLL-30 20
cla - 75 6 4 ) 5
¥ h=T-8 win. Win. Min. »LL-30 20
+ -+ .
Wso arganics
11 Organic Silt A-B | A-Ba M:l ;f: would clossify
in. = A—4a ar A—
M oz A-4a or A-4b
W/o arganics
Organic Cla _ _ 4 36 would classify as
E y A8 A-8b Max. Min. A-5, A-Bao, A-Eb,
A-T-5 or A-T-B
MATERIAL CLASSIFIED BY VISUAL INSPECTIONM
e Sod and Topsail A n Y .I.l
£V, = Uncontrolled m m_ o Bouldery Zong Feat
=== Pavement or Base o " a| Fill iDescrinel l.l.l.
y 4
4 £ | |

* Only perform the oven-dried

Figure 600-1. ODOT Soil Classification Chart

liquid Iimit test ond this coleulotion if orgonic material is present in the sample.
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Appendix C

e Cross Sections




uw uw . 55 v.8
5SS v.8 NEO . hi C oDnoT SS v.é .
; f f. P : d
No. Soil Name Ave. ﬁ;/OOéSf) (‘;Gcf) (deg.) kst Class |Soil Type p%s/g/(gdneege)
/ m;?/; dd?/”ﬁe 3 120 125 30.5 - A-1-b | Gravel -
silty clay ~ Fauivalent
2 #i1] 6.5 18 120 21.25 0.815 A-6a g Clay 30.8 SHORING SUITE GEOMETRY
3 qu@g /‘7%7/ N 129 134 31 - A-1-b | Gravel -
4 silty clay 1 130 135 22.85 1.43 A-6a EQU/CV/Z/VGW 33.2 Stq. 3+50.3
hard silTy _ Equivalent ) !
5 clay 7.6 19z 195 - J A-ba Clay J8.9 (based on bofr/ng 5-004-0-18 and The
5 soft shale 00 115 50 o5 E B Equ,cv/g/yenf 42 cross sections for stalions 3+00 and 4+00)
/7 1958 Till 8 115 120 29.35 - - Gravel -
. B Fquivalent
8 River Mud 2 90 175 18 0.25 q Clay 1.6
CHANNEL
(O )
(9)
(&)




SHORING SUITE GEOMETRY

Sta. 6+34.5

(based on boring B-006-0-18 and
the cross section for station 6+00)

DOCK 2oW

CHANNEL l ]

uw uw : SS v.8
SS v.8 NEO / hi’ C oDOT | SS v.8 :
: moist | sat. AP : assigned
No. Soil Name Ave. (pcf) pef) (deg.) (kst) | Class |Soil Type phi’ (deg.)
] gr %7/ ar 29.4 110 120 34 - A-2-4 | Gravel -
2 9”72}7/6/ 14.25 114 27 3] - Ad-i-a | Gravel -
loose sand
3 ond aravel | 799 125 130 29.] - 4-1-a | Gravel -
sand and
4 grovel i % 133 138 30.4 - A-1-b | Gravel -
5 silty clay |i2.67 130 135 23.35 | 1.665 | A-6b Equg/g/fw 33.9
very stift B Equivalent
6 STty cloy 20 135 140 24.95 | 2.935 | 4-6b [F9 Clay 36.8
hard silTy B Fquivalent
7 clay 35.75 142 145 25 3 4-6b Clay 38.5
8 1958 fill 8 110 120 29.35 - - Grave! -
9 River Mud 2 90 15 18 0.25 - EC/U/CV/Z/G”T 1.6
DOCK 24W Y
10 sand Till 5 129 134 37 - - Sand -
()
@
()
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Appendix H

e Photographs of Exposed
Existing Tie Rods and Waler
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