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The client is looking to dredge the Turning Basin Terminal

to a deeper depth, from existing 32ft + 2ft to 40ft+2ft.

Is it safe?
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( Houston Ship Channel & Turning Basin
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( Turning Basin Wharves 47 and 48 Project

HOUSTON SHIP CHANNEL
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~ Wharves 47-48 Construction History
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Explain using the model



Wharves 47 and 48

Berthing line
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View from waterside
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Bathymetric Data

WHARF NO. 47

3rd Quarter 2014

1st Quarter 2016
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Answering the Question
Is It safe to dredge?

Post Dredge Stability Analysis

NTKINS



y

"~ Global Stability/Failure
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Local Failure Possibilities

. Slope Stabi
. Insufficient
. Insufficient
. Structural Components Fallure

ity Failure under the structure
Pile Vertical Capacity

Pile Horizontal Capacity

These four instability/failure possibilities
may make up a sequence of failures

NTKINS
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[ PORT OF HOUSTON AUTHORITY)

IMPROVEMENTS AT WHARVES NOS. 45 THRU. 48

TYPICAL WHARF SECTION

Local Instability/Failure Sequence Step 1
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[ PorT OF HOUSTON AUTHORITY]

IMFROVEMENTS AT WHARVES NOS. 45 THRU. 45
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TYPICAL WHARF SECTION
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Pile Axial Capacity Reduction

Local Failures Sequence Step 2
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[ PORT OF HOUSTON AUTHORITY]

IMPROVEMENTS AT WHARVES NOS. 45 THRU. 48
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TYPICAL WHARF SECTION
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[ PORT OF HOUSTON AUTHORITY]

IMPROVEMENTS AT WHARVES NOS. 45 THRU. 48
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Local Failure Sequence Step 4
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Is just the global stability check sufficient?

Let us analyze!

NTKINS
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( Analysis Method: Modified Bishop Method

Interface

NTKINS

A
o

Slopa basa

Analysis Software : GSTABL
FOS accepted in industry : 1.2
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( Analysis Method: Compression Pile Capacity
Analysis Software
T . APILE
FOS accepted In

iIndustry: 2
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Analysis Method: Lateral Pile Capacity

Conventional Loading

+Axial Force +Axial Force

+Moment
i +Mom
+Shear Moment

+Shear

+Distributed Load

grLod@

-
*Dist“but

Analysis Software : LPILE
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Analysis Method: Pile Capacity Requirements

( Analysis Software : STAAD Pro

Loads included:
« Dead Load
 Live load
 Lateral earth
nressure

* Hydrostatic
nressure

* Mooring loads
* Berthing loads

NTKINS
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Analyses Results

What do the results say!
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Global Slope Stabllity

Short term - CB1 profile with dredging EL -42

eloverall stability\short term cb1 profile with dredging.pl2 Run By: ET 6/3/2016 04:24PM
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Soil
Desc.

MUCK
ML
SM
CH

Soil Total

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No.  (pcf)
1 95.0
2 1050
3 1150
4 1200

Saturated éohesion Fri(:1i0r1I Pare Presslure Piez.

(pef)  (psf)  (deg) Param.  (psf)  No
100.0 00 0.0 | 000

) . . 0.0 w1
110.0 00 250 000 00 Wi
120.0 00 320 000 0. Wi

125.0 3000.0 00 0.00 0.0 W1

Init Points: 1. to 90.

Term Limits: 185. to 296.
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GSTABL7 v.2 FSmin=3.592
Safety Factors Are Calculated By The Modified Bishop Method
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Local Slope Stability

Short term - CB1 profile with dredging EL -42
el\short term cb1 profile with dredging.pl2 Run By: ET 527/2016 10:06AM

210 : : : . : T T :
# FS Soil  Soil Total Saturated Cohesion Friction Pore Pressure Piez. Init Points: 1. to 90.
a 0.886|| Desc. Type Unit Wt Unit Wt Intercept Angle Pressure Constant Surface Term Limits: 110. to 156.
b 0.931 No.  (pef) (pef) (psf)  (deg) | Param. (psf) No.
c 0.942|] MUCK 1 950 100.0 0.0 0.0 0.00 0.0 W1
d 0.980 ML 2 105.0 1100 0.0 250 0.00 0.0 W1
o He 0.983 SM 3 150 120.0 0.0 320 0.00 0.0 Wi |
f 1.003 CH 4 1200 125.0 3000.0 0.0 0.00 0.0 W1
g 1012
h 1.020
i 1.068
# FS | s
a 0.886
b 0.931
c 0.942
d 0.980| '
e 0983
f 1.003
g 1.012] 90
h 1.020
I 1.068
60 - —
30 —
0 1 I I I 1 I I I I
0 30 60 90 120 150 180 210 240 270 300

GSTABL7 v.2 FSmin=0.886
Safety Factors Are Calculated By The Modified Bishop Method
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le Axial Capacity Analysis
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New dredge line \

» | PORT OF HOUSTON AUTHORITY [

IMPROVEMENTS AT WHARVES NOS. 46 THRU. 48

AT THE TURNING BASIN

TYPICAL WHARF SECTION
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Analyses Results :

N o o BN

0.96
1.09
1.18
0.66
0.82
0.90
0.55

10
11
12
13
14

0.79
1.20
0.90
1.31
1.85
2.36
2.67
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Conclusions

(Global stability factor of safety is acceptable. Global
sliding failure is not indicated.

Local slope stability FOS less than 1 for multiple slip
planes, slope failure is indicated

L

Axial pile capacity reduces,
50% of the piles under the shear wall FOS< 1.
85% of the piles under the shear wall FOS< 2.

L

Structural failure indicated in all of the beams running
perpendicular to the berthing line
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My answer the question
“Can we dredge to 42ft depth?”

NO

NTKINS
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Remediation Concepts
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V_I?’S/Sible Remediation Concepts:

Add a toe-wall
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V_I?’S/Sible Remediation Concepts:

Soil Stabilization
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