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TThe Basic Physics of a Bullnose Energy:
Absorbing System (BEAS) Response

System Response Concept:

The apprioach taken to solve & The concept is to develop a
this problemiis to develop a bullnose that
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Numerical Analysis of the BEAS to
Barge Train Interactions
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AEP Wire Rope Layout

Industry wire rope layout will be
used to investigate impact
response with Deformable BEAS

Numerical Solution of Contact between Barge
Train and Deformable BEAS
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Need for R & D

Metheds te improeve the Corps
respoensiveness to lessen; the
chances ofi loesing poeel during
future barge aceidents; invelving
pbarges hung en spilliway piers.




Cutting Beam Discussion

Desired cutting heam would need torbe
designed for use with seme. type of pile driver.
preferably: a smaller vibratory: type

Cutting beam and pile driver could be moeunted
on the end off a crawler crane or excavator arm

Cuiting heam could'be designed to fit on the
pottem ofi the gate bay’ bulkheads

Spillway’ Bulkhead




3 fit by 3 fit Electro Expulsion Panel
Mounted on Staed Rock Lock Wall
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Research Plan

Meet withr Supplier Jan 28 to discuss propoesal
Purchase 914-fit high by: 7.5-Tt wide panels
Install at Upper Miter Gate Recess) at Starnved Rock Lock
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The Dalles Lock and Dam,, Columbia
River at The Dalles, Oregon (Poertland
District)

Mt. Hood
(VOLCANO)

UPSTREAM
ENTRANCE
TO-LOCK

Miter Gate Issues

m Miter gate dees not make miter or guoin contact. Load Is
being tramsferred throughithe pintle area

m  [he gate was net designed for this loading/condition
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Miter Gate Issues

Cracking continued
through drilled holes

Bolts hold
gate to pintle

Crack running through
web and into skin plate

Miter Gate Issues

Pintle

Skin plate crack - upstream

Upstream endpost cracking
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Miter Gate Instrumentation Locations
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Install done over a 7-
day period with around-
the-clock operation.




Strain Transducer Used

C=s

HiTech Products model HBWF-35-
125-6-GP — used on miter gates

HiTech Products model HBWF-35-
125-6-GP-SS similar to above, but
with completion resistors removed
from weldable area. Used on
tainter gates
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Upstream llainter Gate Issues

Gate damaged from numereus, barge
IMpPacts

Unequaliioad sharing (80%:lead on nerth
side skews the gate).

Diagoenals; continually’ cracking and
requirng repair

Stress, data needed to assist design! ofi new.
gate scheduled for replacement in 2013

Tainter Gate Instrumentation

Gages Installed on
Tainter Gates:

38 - Full-bridge strain
gage sensors

; 4 — Tiltmeters

'/ 3 —Temp sensors
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Tainter Gate Instrumentation

|

Damage to Reinfercement
Flanging
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Cracking Around the Pintle
Casti__ng

Miter Gate Issues
e Bolts hold
gate to pintle

v I . ;sﬂi :
Cracking C(_)ntlnued _ f&r‘*gg
through drilled holes 3 Los oo S
7 Bottom Girder

Crack running through
web and into skin plate
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The Dalles Lock and Dam, Columbia
River, Oregon

DS Arched " _ = -
. Miter Gate bl o vl 2 4 (
R ; & - Crack running
¢ through web and
into skin plate

, - Gate in Closed Position
US Tainter e | - No Miter Contact.
Gate

Structural Instrumentation

The purpoese for the instiumentations, S
ann .’

Monitor for deterionating conditions o

Provide insight intoi the cause the
damage
Validaterthe EEM

Gages Installedion Miter Gates:
97 EUlI=Bridoer stiiain gage: SEnsers
101 Bi-axial tiltmeters
4 Tri-axial Accelerometers
10N emperature’ Sensers

Weldable Strain
Gages Installed

. = 2
Main Conduit Run
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The Dalles Portal Showingl Unusuall Gate

Behavior — Sept 2009

On 29 Sept: 2009 The Dalles nav: lock was, closed for operation:

Inspection showedl substantialidameage e the'lower girders andidiagenals:
Emergency: repairs began on reughly: 4' Oct.
Tihe lock re-opened fiar normal eperation: ani 12 Oct:

North Miter Leaf: Pre 10-09 Repairs, STRESS : 9/10/2009 - 9/24/2009
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Greenup L&D Miter Gate

Strain gages also on
both the Recessed
and Mite

Top of 1-1/2” Conduit,
with flex conduit over
to lock wall
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Current Research Under Nav: Systems/Nav:

Safety’ Programs —SMART Gate

Structural Monitoring and Analysis in Real-Time (SMART)
Gate Project Goals:

Continue portal develepment
using I'he Dalles as our test bed
(FY10).

DevelopiBest Practices
methodoelogy: (FY10).

Add automated alerts;and

reporting| (FY10).

Addrengineering-hased structural

analysis (Y10 &1T).

Deploy’a SMART Gate system at onia new miter gate (FYLL):
Develop ETL for structurall monitoring) of: miter gates (FY11 &12).
Transition| technology: to districts (ongeing).

Long Range Goal — Merge FEM and! Instrumentation for Virtual
Inspection.
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WILSON DAM LOWER GATE SCAN AREA
(2 MINUTE SCAN SHOWNIAS COLORIZE POINT CLOUD)
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WILSON DAMI LOWER GATE COMPARISON AREA
(1 MINUTE SCAN)

COMPARISON AREA. SCANNED WHILE
LOCK WAS FULL AND EMPTY

DEFLECTION MEASURED= 0.122FT.

Looking strait down from the top of the gate.
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WILSON DAM LOWER LANDSIDE WALL SCAN AREA
(5 SECOND SCAN)

25



