Pike Island Locks & Dam, Ohio
River

2010 — Dewater Main
110’ x 1200’ River Lock
Chamber

®
US Army Corps of Engineers
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Scope of Work

» Primary

»Install four (4) new miter gate leafs (Remove,
Install, adjust/level, tension, pour contact blocks).

»Replace four (4) hydraulic gate cylinders w/ new.
»Replace four (4) strut spring assemblies.
»Replace one (1) hydraulic valve cylinder w/ new.

»Install ball valves on hydraulic, air and water lines
iIn MW gallery.

» Gate recess modifications due to new walkway
design.
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Schedule/Budget

Original: 13 Sept —5 Nov 2010 (54/45)
(due to spring flooding)
Revised: 12 Oct - 3 Dec 2010
(due to gate fabrication delays)
Revised: 25 Oct - 17 Dec 2010 (54/45)

$3.25M
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New Gates — Fabricated by G&G Steel In
AL/MS for $9.9M (NTP 2008)
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All old achorages were burned to speed
removal

PIID - US gates (existing)
prior to removal,
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US Gates — Remove/lnstall/Level In-the-Wet
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Presenter
Presentation Notes
Removal/installation of US gates all performed on high pool.


Contractor’s Scrap Barge w/ US Gates
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Presenter
Presentation Notes
Contract handled through Logistics Branch


US Gates arrived on site 10/25/10 (135 ton)
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Presenter
Presentation Notes
Old – 137 ton; New – 135 ton.  Installed US bulkheads and Emergency Dam and went to LP after removal of US gates.


Setting of US Bulkheads

PID - Llergenm;
bulkhead (3 sections
sed, only 2 required),
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US Bulkheads Set - LP
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IO - LS Emergency
Bulkheads (3 sections -
; Jonly 7 were required).
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US Gates — Ne

w; removal (Typ)
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US Gates Installed Two Cranes

PIID - USRW gate

(new): installation of.
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US Gates Installed — Two Cranes

BP0 - USRW gate (new)

“installation of.
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US Gate(s) Installed
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Presenter
Presentation Notes
All US gate leveling was performed at LP utilizing the derrick boat Monallo III.  A level gate is a prerequisite to tensioning. 10/26/10 thru 11/3/10 – removal/install/level US gates (9 days)


New anchorage components, pins,
bushings, ect fabricated by the contractor

IRl 10 - USMW gate

e anchorage area.
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Presenter
Presentation Notes
Issues with fabrication – a lot of the parts had to be matched-marked (not interchangeable).  Multiple pieces/parts provide by the contractor needed to be “tweaked/re-worked” at PEWARS.  HC40s at each gate location to assist in installation of anchorages.


DS Gates arrived on site 10/31/10 (155 ton)

FI10 - DSEW gate
fnew) installation

pProcess.
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DS Gates — Remove/lnstall/Level In-the-Wet
(9 Days___ +/-)
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PI10 - DSRW gate
(new) installation
[process.
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PI10 - DSRW gate P%
(new) installaticn
process.
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DS Gates - Pivot point/Roller attachment
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DSRW gate — Two cranes.
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Presenter
Presentation Notes
Monallo III hooked into gate; HC40 hooked into anchorage components.  11/8/10 – 11/16/10 (9 days)


All gate recesses required modifications due
to walkway design; saw cut by contractor.
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PI10 - Gate
FRecess Retrofit;
general .
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PI10 - Gate Recess
etrofit; general.
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Monolith M-10 overturning concerns

A/ %

PI10 - M-10 w/
gravity dam blocks
(12x50t=600ton)
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Presenter
Presentation Notes
Overturning was driving factor.


Monolith R-33/34 crack concerns
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Presenter
Presentation Notes
Crack goes down vertical face(s) of DS bulkhead slot; shortly after construction; continues to widen; recommended for remedial measures since 1991.


Monolith R-33/34 crack concerns

PI10 - R-33/34
heam saddles;
prior to grout.

1]

BUILDING STRONG




I\/Ionollth R- 33/_34 crack concerns
== W

PID - R33/34 beam

‘saddles prior to grout |
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DS poiree dam construction
DS poiree boxes tested to 48 Kips
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PI10 - DS Poirec
Dam; General :
erection of
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DS poiree dam constructlon

Poiree Dam;
General

rection of l
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DS poiree dam — General constructlon
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PI10 - DS
FPoiree Dam;
General
erection of
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DS poiree dam — General construction

FI10 - DS
Poiree Dam;
General

erection of
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DS poiree dam construction
Dewatermg started 23 Nov 2010
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PID - DS, poiree dam:
general,
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Flooded Chamber 24 Nov 2010
after updated prediction

PII0 - DS

Poiree Dam
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‘PI10 - DS poiree
sidam; general

DS poiree - General
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Presenter
Presentation Notes
General setup for poiree dam; 2x12 dam constructed to divert leakage.


Flood-Outs

Flood-Out #1: 24 Nov — 19 Dec 2010
(26 days lost / 21 work days)

Flood-Out #2: 2 Jan — 7 Jan 2010
(6 days lost / 6 work days)
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Miter Gate Tensioning
(Started 21 — 28 Dec 2010)

. Start with level gate (leveling performed
during installation of each gate).

. Secure pintle ball — swung gates to insure
pintle balls seated correctly; secure with
hydraulic jack(s).

. Follow tensioning procedure.
. Final result will be a plumb gate.
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Testing of Strain Gages

-

PI10 - STRAIN
GAGE TESTING at
FEWARS
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PO - Strain gage system
setup/testing at PEWARS
w/ EC-NS falks.
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PID - Strain gage system

setup/testing at PEWARS

v/ EC-NS folks. II
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PI10 - DSEW gate:
general
arrangment of
strain gages
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PID - USRW gate;
stress procedure/setup.
EC-NS team monitoring 5

strain gage equipment. | '

BUILDING STRONG
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Double Superbolt/tension bar

PI10 - US gates; .
protection of supebolts . *
w/ plastic

cap/cloth/grease (typ) .
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Fabricated box wrench

EFI10 - 5" BOX
WEENCH for

SUPEREBOLT MAIN
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NUT (snug) : o4 ,
- L 3 - - k

B

BUILDING STRONG




Plumb Bob - Top

PI10 - Stressing;

general; top 11.22.2010

o lumb-bob i
arrangement 3 -
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Plumb Bob Bottom
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PT10 - Ténsioning of
gates; general.
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Tensioning — General Process

1. Gates are “naturally” deflecting in US
direction.

2. Tighten Primary TBs to move gate DS
beyond the plumb position.

3.Tighten Secondary TBs to move gate back
US to plumb position.

4. Tension now exists in all TBs.
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ensioning — USMW Gate (Typ)

Note JB (ft-lbs) Stress(ksi) Stress(ksi) Deflection

All nuts loose - - - 2-1/4” (0.75"1)
Snug main - - - 1-13/16”
nuts P1/P2

P37 P05 PO 1-13/16”

P100 P3.1 P1.3 1-3/8

P200 P8.1 P 6.3 0”
Must go P220 (75t) P11.5 P 10.3 -15/16” (5.571)
beyond plumb

S50 S 2.7 S4.5 -5/8”

S75 (50t) S 8.3 S12.8 0”
Theoretical Gage Stress | Gage Stress | JB Stress
Stress (27 — P1=13.7ksi, |S1=8.3ksi P = 90ksi
33 ksi; 45ksi | P2=13.3ksi |S2=12.8ksi |S =41ksi
1 max) LOW LOW HIGH




Pl - USRW gate: stress
procedure. Crew
snugging-up main nuts on

PI/PZ tension bars.
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Contact Block Adjustments - QUOINS

General Process

1. Miter gate(s) individually until quoin
blocks aligned; 1/4” rubber seal preset .

2.Secure gate at miter and secure pintle
ball.

3.Adjust quoin blocks out.

4.Seal/Heaters/insulation/Preheat/Pour/
Post Heat.

5.Epoxy temperature restrictions.

BUILDING STRONG




Contact Blocks (Q) — Typical Setup;
establish ¥4” preset condition and block
alignment
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PIID - USMW quain blocks:g
epoxy being poured; |
heaters on face of blocks. B&
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Presenter
Presentation Notes
Man in back checking for leakage issues.  Hilti product worked well + blocks were fabricated extremely “tight”


Typical pouring setup

PII0 - USMW quain
blocks; typical piping
/ pouring setup.
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Epoxy Temperature Concerns

PII0 - Conex box setup
ar mixing epoxy; typ
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Contact Block Adjustments - MITER

General Process
1.Miter the Gates

2.Achieve preset J-bulb seal ¥4” requirement
(theoretical); if achievable. Chain-pulls
may be required; Secure pintle ball and
secure gates w/ plates.

3. Adjust miter blocks out; Seal/Heaters/
Insulation/Preheat/Pour/Post Heat.

4. Epoxy temperature restrictions.
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Contact Blocks (M) — Typical Preset 1/4”
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B0 - USRM gate; J-hul shown [8
B/ |/4" preset. Trimming af
S - Ssteel on the gate NOT necessary,
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Contact Blocks (M) — Secure gates prior to
adjustment.

PIO - U3 gates: mitered
nosition prior to epoxy pour
and block adjustments. 5/8"
gusset to prevent movement.
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Presenter
Presentation Notes
5/8” plate to secure – top/bottom;  initial movement concerns


Contact Blocks (M) — Secure gates prior to

adjustment.

PID - US gates; mitered
postion prior to epoxy pour
and block adjustments. 2/8"
gusset to prevent movement.
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Contact Blocks (M) — Block adjustments
_underway.
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PIID - US gates mitered: [ e
contact blocks being [ ST
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prior to adjustments. ? il
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Presenter
Presentation Notes
US side - Adjusting


Contact Blocks (M) — Typlcal Setup

i |
.

F'|1|1 US gaiex setup prior .

Bto epoyy pour.
S eaters insulation in-place. | il
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Presenter
Presentation Notes
DS side - Adjusting


Contact Blocks (M) — Typical Setup
\ ' ! ﬂk | mﬁ “' S 7 . ._
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PII0 - US gates; mitered position
prior to epoxy pour and block
adjustments. B-ton chanin pulls to &
secure gate and to achieve I/4"
preset.

01.10.2011
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Presenter
Presentation Notes
Securing of gates w/ chain-pulls at bottom to establish preset


Contact Blocks (M) — Typical Setup

PIID - US gates mitered:
contact blocks being
fadjusted.
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Contact Blocks (M) — Typical Setup

o

PID - US Gates: iture shows the HITl cancrete | ¥
adhesive that was used as a sealant. Worked  § *
great + seals were "tight" (1/32" clearance).  §
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Presenter
Presentation Notes
Hilti sealing product - concrete


Contact Blocks (M) — Typical Setup

PIID - US gates: general setup prior to
epoxy pour (miter), Heaters in-place.
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New Gates

= General field modifications
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New Gates — Rubber J-Bulb Seal upon
arrival; quoin

PIID - US gates

(new).
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Presenter
Presentation Notes
Both miter and quoins need trimmed; sawz-all


New Gates — Trimming of Rubber J-Bulb
Seal; quoin

P

PIO - DSRW pate; Trimming of
ubber J-bulb seal in the quain
drea.

1]

BUILDING STRONG




5 . ,
PIID - USRW Gate: Prior to final &
adjustment of rubber j-bulb
seal in quoin area. Note bar
stock added to help seal.
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New Gates — Rubber J-Bulb Seal upon
arrival; miter

5 5. | G o

PI10 - DS Gates; gates
secured for final miter
block adjustment. Prior
to trimming bottom j-
bulb and seal plates.
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New Style Miter Seal; J-Bulb

[ ¥

PIID - DSRW gate in mitereed
position prior to I/4" preset.
Can see steel below J-bulb
rubber that needed trimmed 13
(further down gate). L7
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New Gates — Rubber Seal Modifications
(Typ); close to final timming

G et .J-_Ji - e il 4
e e 2
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PO - US gates mitered; bottom seal, Plug plates will be

installed to help create a better zeal in this area. - l
¥ »
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Presenter
Presentation Notes
Trim and add seal/support plating


New Gates — Rubber Seal Modifications at
mlter (Typ)

PI10 - US Gates; Bottaom

Imiter seal modification
at J-bulb area. Added ‘
seal support plate/plug;
still allows 1/4" preset

compression in J-Bulb.
1. n

-.01.187-2011
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Bottom J-Bulb protection plate

P10 - DSRW gate;
against miter sill
this side of sill IS~ §
3/4" +/-inmiddle FEEE

&

12.3%,.2010 «

\\ s
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DSRW Miter Seal — Bowed US 3/4”

PIO - DSRW miter sill
issue; bows US 3/4"
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v
PIID - DSMW gate; rubber j-bulb seal

removed to trim gate steel too close
to miter sill in areas.
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PI0 - DSRW miter sill issue;
bowed US 3/4". Rubber
removed in order to trim
gate steel below J-bulb

seal. [ate steel already %
rimmed in phato.

~ 01.09.2011
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BI1L) — Generai
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pIiD - Eneral.' view of
'both chambers.
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PIID - USRW general setup;
Note saddles on RW: stability

iSSUES.
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:'.- - UUS end of chamber: Note
ravity blocks on MW and
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