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Cleveland Downtown Vicinity
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Geologic History — Cuyahoga River Valley
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Geologic History — Glacial Deposits

Area studied by Bradley Deltaic deposits | f il ;
T (2002) ‘

Cuyahoga River

Axis of bedrock
valley (Elev. 0ft) |~
;‘ ';'—‘ﬁ.- .

] i~ v

Py

L. Whittlesey II

o - 50

Lacustrine deposits

= o T
=
e

Area studied by
Miller (1983)




Glacial Lake Erie History
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1. Eagle Avenue — Geological Cross Section
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2. West 25t Street
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2. 1-90 Bridge [
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3. 1-90 Bridge — Cross Section
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3. 1-90 Bridge — Inclinometer Movement

Centerline of 1-90 — 35 W from West End Pier South Leg

B103 — Borings illustrating
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3. 1-90 Bridge — Inclinometer Movement
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3. 1-90 Bridge
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Plate 46: Warehouse (cold storage) west of I-90 on University Avenne, point 9. Photo is locking

Field Reconnaissance
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Address/Location:

Warehouse (cold storage) west of [-90 en University Avenue

Tvype of Surface

E. Concrete

Plate #'s: 46-55

Date: 82/2005

Employee: DCW, EAA

Crack Width: 1-5mm

| Crack Length: 10-100 ft

Plate 45: Crack mapping for the warehouse (cold storage) west of I-90 on University Avenue,
potnt @ The location and extent of the cracking 15 aporoximate onlv.
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3. 1-90 Bridge - Field Reconnaissance
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Plate 23: 1201 Uhuiversity Avenus (Sekolowskl's Uhuiversity Inn), point 4. Phoro 1s taken from
meside looking 2t the porth-west comer of the building. This photo illusmases sedtlement that
ocowrrad approxdmaely 3 vears ago. The msxiroum vertical displacerent is 5t least S-mches.
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3. 1-90 Bridge - Behavior in Zone of
Influence

‘I —
/%/ " Subsidence trough
/ \'\\
Soil creep / \ Lateral deflection

& / :

/ ‘ !

/ |

~o — ///// ‘i

Y 7 ! Note: Deflections are

————— y exaggerated

14



~4

Bulkhead failure
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3. 1-90 Bridge — Results Summary
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Conclusions from Geology

1) Deep river incision > steep bluffs;

2) Pre-sheared planes and creep;

3) Pre-sheared planes = residual strength
conditions;

4) Fluvial deposits aggraded, which buried pre-
sheared planes; and

5) Trapped natural gas pockets = locally high soll
pore pressure = reduces shear strength -

INCreases creep rate
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Approach to Geotechnical Investigations

1) Field reconnaissance looking for signs of instability and creep
movement;

2) ldeally, perform CPT testing prior to SPT to locate pre-sheared planes
and profile pore pressure;

3) Perform continuous SPT sampling in the vicinity of the anticipated
pre-sheared planes and look for slickensides;

4) Obtain ‘undisturbed’ samples (piston sampler) from pre-sheared
plane(s);

5) Install inclinometers and piezometers based on CPT and SPT boring
results;

6) Perform field monitoring for sufficient time necessary depending on
the field conditions.

7) Test soil for fully softened (CUTXC, CUDSS) and residual strength
(TRS); and,

8) Model slope stability with soil shear strength and at a minimum take
Into consideration mode of shear along the modeled failure plane.
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Slope Model for Creeping Slope in Clay
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Questions?

THANK YOU! -
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Cuyahoga National Forest




	Geologic History and Resulting Unstable Slopes in the Cuyahoga River Valley 
	Cleveland Downtown Vicinity
	Geologic History – Cuyahoga River Valley
	Geologic History – Glacial Deposits
	Glacial Lake Erie History
	1. Eagle Avenue – Geological Cross Section
	2. West 25th Street
	3. I-90 Bridge
	3. I-90 Bridge – Cross Section
	3. I-90 Bridge – Inclinometer Movement
	3. I-90 Bridge – Inclinometer Movement
	3. I-90 Bridge - Field Reconnaissance 
	3. I-90 Bridge - Field Reconnaissance
	3. I-90 Bridge - Behavior in Zone of Influence
	3. I-90 Bridge – Results Summary
	Conclusions from Geology
	Approach to Geotechnical Investigations
	Slope Model for Creeping Slope in Clay
	THANK YOU! – Questions?

