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Case Study: Trench Screening
During Vibratory Pile Driving

Rick Sadler ICE® - International Construction Equipment




Reason and Purpose for Trench Screening

* Under the premise that construction in general has noise and
ground disturbances that can be a nuisances to the public.

* To remove or at least damper the human sensitivity factor from
Vibratory Pile Driving sites.

* To help facilitate the already proven safety factors around
Vibratory Pile Driving by providing a dampening solution for the
contractor to assist with the public perception.
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Equipment to Accomplish Trench Screening
Nothing Technical

These tests used an
irrigation trencher in
& Springfield, MA and
A /arger excavators in
other locations

Trench install
approximately
31t off the driven
sheets
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Sites Utilizing Trench Screening
Random Selection by Availability
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Sites Utilizing Trench Screening
Location #1 — Springfield, MA - Not Equipment Monitored

Dug Open Trench (no support- dry soil)
4” wide x 18” deep
Approx. 3 feet from the sheet pile wall

Over time, the open trench began to refill
with dirt from the site making the trench
less useful but even the soil disturbance as it
refilled the trench provided a good outcome.

Outcome - overall perception

Every person on this site could feel less to
zero vibration “at their feet” on the opposite
side of this small trench.

* There was no tangible data collected during this exercise.




Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Geophone & Seismograph Monitored -

™ 1 jii ,', i
ICE® Model 44 Variable Moment Vibratory Hammer
ICE® Model 580T - Tier 4F Power Unit

Dug Open Trench (no support- dry soil)
20” wide x 18” deep
Approx. 3 feet from the sheet pile wall
300 feet in length (full sheet wall length)

ICE® 44 Variable Moment (VM) Vibratory Hammers
installed over 1000 pairs of 13 sections of AZ-18 to
AZ-42 with sheets ranging 35’-45’ in length.




Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Geophone & Seismograph Monitored -

WAT CONSTRUCT m—{, ¥ r?nQ
_*_ This project was well planned and executed with monitoring program
|| from the start.
1 The ICE® 44 Variable Moment Vibratory Hammer was selected for its
el i 1 ability to begin the drive already in sync without extra startup or
Fi e ] T shutdown energy.
gl Hl =l __ Choices were made to monitor both trenched and non-trenched driving
j:' {1 Seismograph Monitoring was also utilized on the Underground Utilities
with both trench and non-trenched driving
. mw = 2 Methods were selected for monitoring based on the underground
Sy e g o utilities running within 2 feet of the projects driving.




Sites Utilizing Trench Screening
Location #2 - Boston, MA
- Geophone & Seismograph Monitored -

Trench Screening occurred for 300 Linear Feet
and between the buried utility and sheet pile wall.
The trench was cut with an onsite excavator.
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Trenching ended at corner
before the sheets turn 90°
and continue




Sites Utilizing Trench Screening
Location #2 - Boston, MA
- Geophone & Seismograph Monitored -

There was zero issue with trench
decomposition as the soil conditions
were extreme.

Due to extreme hard soils, Contractor
choose to switch from pairs to single
sheets as we got close to final tip
elevation.
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Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Geophone VM-111 Placement-

This geophone (VM-111) is monitoring
the area without the trench.

It is protected by orange cones.

-
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Geophone - VM-111




Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Geophone VM-112 Placement-

Trench

This geophone (VM-112) is monitoring
the area with the trench.

Geophone - VM-112




Sites Utilizing Trench Screening
Location #2 - Boston, MA
- Seismograph Placement-

GROUND SURFACE SURFACE ROADWAY
\ / BOX WITH LID

STEEL CABLE TO RAISE
SAND BAG (TYP.)

This Seismograph was placed to
monitor the public utilities.

2 IN. DIA. PVC CONDUIT

SCHEDULE 40 PVC RISER (OR APPROVED
(OR APPROVED ALTERNATE) ALTERNATE) TO EXTEND TO
12-IN. DIA, ——— SEISMOGRAPH LOCATION e, .
The utilities were a main focus for the
CROSBY CLIP CABLE TO EXTEND TO
IN SECURED/ PROTECTED AND Trench Screen to protect
SEISMOGRAPH AND SAND BAG ACCESSIBLE LOCATION TO BE p '

GEOPHONE MIN. 20 LBS. DETERMINED
PROVIDED BY
CONTRACTOR — | i
Trench Screen was dug between the

EXISTING e CEMENT GROUT LEVELING
UTILITY PAD IF DETERMINED TO BE

REQUIRED BY OWNER'S utility and the sheet pile wall install.

INSTALLED BY CONTRACTOR

— CABLE FROM GEOPHONE TO
SEISMOGRAPH (TYP.)

FIXED LOCATION SEISMOGRAPH INSTALLATION OVER UTILITIES
SCHEMATIC DETAIL
NOT TO SCALE
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Sites Utilizing Trench Screening
Location #2 - Boston, MA

- Visual Results & Human Factors -

Trench side away from driving. Trench side next to driving.

No physical signs of vibration Physical surface signs of vibration/

Nothing felt by the onsite ; , : earth penetration

team on this side of trench o Did not cross over the 18” deep trench
Did not show effects past few inches
on surface




Sites Utilizing Trench Screening
Location #2 - Boston, MA

- Visual Results & Human Factors -

As the drive continued, we
saw less and less disruption to
the top layers of soil where
there was trenching.

< ,
In all areas without trenching, we
did see more surface disruption but
nothing more then 3” of superficial
disruption — most likely from hard

soil penetration.




Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Geophone Results-

Geophone VM-111 — NO TRENCH Geophone VM-112 — TRENCH SCREEN
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Sites Utilizing Trench Screening

Location #2 - Boston, MA
- Seismograph Results-
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12:00
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Seismograph placed on underground utility
Thresholds of .5 never reached...

Trench screen readings never advanced past
0.122

Job owner and onsite crews thrilled with
what a simple trench could do...
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Sites Utilizing Trench Screening
Location #3 — Keene, NH - Not Equipment Monitored

Overview
Extreme necessarily for a Trench Screen

House is located only 5 feet, 6 inches from steel sheet
wall and water’s edge

50’ (Ft) PZ-27 are necessary to be installed to support
earth excavations for new bridge and save house in
the process

A 12” wide 36” deep trench was hand dug with
shovels

2” thick foam insulation boards used to support
trench walls.

Trench placed between the sheet pile and the house,
approximately 12” from the sheet pile wall.
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Sites Utilizing Trench Screening
Location #3 — Keene, NH - Not Equipment Monitored

This was so effective that everyone standing on site was surprised by the
noticeable reduction in the vibrations felt.

:'5’: %m S5

Aerlal |mage #1 Aerial image #2
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Sites Utilizing Trench Screening
Location #3 — Keene, NH - HUMAN Monitored

LAST THOUGHT.... Going the extra mile or in this case 12” is always the right move.

One of the crew on-site stated, “You don’t need a geo-phone to tell you that this trench is effective.”
Thank you - Rick Sadler
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Sites Utilizing Trench Screening
Questions...

Rick Sadler
ICE® Regional Sales Manager

RSADLER@ICEUSA.COM
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