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Excavator Mounted Impact Hammer

Important Notes

All excavation work must be thoroughly planned before work commences
on site to identify hazards and assess risk.

These instructions form guidance for Excavator Mounted Impact Hammers.
Non-standard applications should be approved by a suitably qualified
engineer.

Ensure all personnel engaged in piling operations are properly briefed and
adequately supervised by a competent person.

\ THIS USER GUIDE IS NOT CONTROLLED WHEN PRINTED /

A video demonstrating this equipment is
available to watch now on YouTube.

IF IN ANY DOUBT SEEK FURTHER ADVICE:
ON FREEPHONE - 0800 000 345

Groundforce, Central House,
Beckwith Knowle, Otley Road,
Harrogate, HG3 1UD

Rev Date Comments Initial

T: 0800 000 345

1.1 13/01/23 New issue DSW E: info@vparoundforce.com
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SAFETY

Common Symbols and Meanings

Safety Note: It is recommended to use hand and eye protection when operating hydraulic equipment.

Use eye protection

Use hearing protection

Wear protective gloves

Wear head protection

Wear protective footwear

OC®®©

General warning

Crushing of hands

Hot surface or oil

> P
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Introduction

The DX20 Excavator Mounted Impact Hammer is designed for driving Sheet Piles and Steel Tubes. It is fitted with
a Tilt/Rotator and Quick Hitch Adapter for optimum manoeuvrability. The hammer operation and crowd are
controlled from a control box within the excavator cab.

The hammer can be raised or lowered on its axis a short distance by the operation of the crowd cylinder which
during the hammer operation, applies a controlled down force between the hammer cage and the pile to maintain
contact between the drive-plate and the pile.

The hammer can be set to vertical and swung left/right using the rotary device on the attachment. Fore/aft
adjustments of inclination are achieved by using the excavator's bucket function.

The Impact Hammer will be delivered with a drive plate and anvil suitable for driving sheet piles and tubes up to
550mm, for 610mm diameter Tubes (Rail stanchions). The drive plate and anvil will need to be swapped.

Equipment Identification

Item No. Description

Fore/Aft Inclination
(Bucket Cylinder)

2 Crowd Cylinder

3 Hammer Cage

4 Quick Hitch

5 Boom Tip Adaptor

6 Side Tilt Cylinders

Swing L/R Rotary
Device

8 Drive Cap Plate

ONOJONOJORORORO
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When connected to the excavator’s quick hitch, the hammer can be quickly lifted from a horizontal transport

position to a vertical position. Side tilt adjustment of five degrees left and right allows it to cope with the cant of site
conditions. During piling the hammer is automatically guided or crowded in the vertical plane.

Equipment Overview

i

Driving Sheet Piles

The Impact Hammer is used for driving Sheet Piles / Tubes / H Beams

Features:

o Total control of hammer

Allows precise matching of energy to suit the pile driving requirements
Double acting cylinder produces high impact energy and fast blow rate
Economical - Low hydraulic power requirements

The hammer can be operated directly from the excavator
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Equipment Specification

MODEL - DX20

Ram Weight (Kg) 1500
Hammer Energy (kN.m) 20
Maximum Pile Size (mm) 800
Drop Weight Mass (kg) 1500
Blow Rate at Rated Energy (bpm) 60

% Operating Pressure (bar) 150

§ Hydraulic Oil Flow Required (L/min) 150

>

o

g Operating Mode PR/EM
Pile Type SP/TH/CP /WP
Power Source PTO
Hammer Width (mm) 600

—_— | . Hammer Weight (kg) 5500

PR Piling Rig/Mast, EM Excavator Mount, SP Sheet Piles, TH Tube & H-
Piles, CP Concrete Piles, WP Wooden Piles, PP Power Pack, PTO Power
Take Off Crane/Excavator

Preliminary Checks

The Excavator Mounted Impact Hammer can be attached to any excavator that meets the necessary mechanical
and hydraulic installation requirements. Check the following points before installation:

e The Impact Hammer should only be mounted on an excavator with sufficient load capacity
e Ensure the Impact Hammer is compatible with the excavator’s hydraulic systems and hose connectors

e Check the Impact Hammer for any wear; including cracks or breakage. Contact Groundforce if any such
damage is found
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Mounting the Impact Hammer to the Excavator's Quick Hitch System

1. If a bucket is attached, remove from the Quick Hitch Coupler by following the relevant manufacturer’s
instructions.

2. Place the Dipper Arm to ground level and shut down the excavator prior to connecting the hydraulic auxiliary
pipes to the connectors.

3. Engage the coupler to the pins and curl/crowd the coupler. Note: If using a fully automatic Quick Hitch,
continue to fully curl/crowd the head. Switch to the ‘attach’ or ‘on’ position: the buzzer will cease. Hold the crowd
lever for approximately 5 - 10 seconds to allow the hook to fully engage and clamp.

Safety Notes:
The excavator driver should always be in full control of the equipment mounting process;
A all other operatives should remain clear of the excavator slewing area. Always use clear &
recognised hand signals. Before operating the machine, perform a visual check to ensure
the hook has fully engaged the pins.

Connect the Hydraulic Lines

fingers during installation. Always use certified lifting equipment.
Improper installation can cause serious damage to both the hammer and the excavator. If
in doubt, contact Groundforce for assistance.

Safety Notes: Extreme care and adequate precautions must be taken to prevent trapping I

e The principle supply / return hoses to operate the hammer can be identified from their respective sizes

e Itis recommended that connection be made to the excavator using self sealing couplings

Ref No. Description
1 Control Cable
2 Return Hose 1 1/4” 2W - EN 853 4SN
3 Supply Hose 1” Multispiral - EN 856 4SH
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Disconnecting Hoses

/ Do not disconnect hydraulic lines under pressure as hydraulic oil may be very hot: always \
follow these steps before disconnection:
1.Shut down the hydraulic system
2.Secure the hydraulic supply against re-start
3.Depressurise the hydraulic lines
4.Check for absence of pressure
5. Disconnect the hoses

\ Note: If any fluid is injected into the skin, seek immediate medical attention. /

Pre-use Checks

Check the following before operating the Impact Hammer:

e Generally inspect the bolted connections on the hammer

e Check electrical cables for damage

e For any interference or obstruction between the hammer and the excavator
o Whether the length of the connecting hoses are too short or too long

e For any twisting, excessive bending or squeezing of the connecting hoses
e Forany oil leaks

Safety Note: The Ram Lock Pin and Leader Lock Pins MUST be removed whenever the
adaptor is rotated vertically.

4 )

Safety Notes:
The operator and banksman must be aware that whenever the hammer is raised clear of
the ground or manoeuvred, the movement of the excavator can be sudden and severe due
to the additional weight of the hammer.

\ Stand well clear of the hammer and all moving parts of the excavator.

J
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Control Panel Layout

The cab display performs several functions:

a) Controls the operation O Max o i [ Z',E\V,
e STOP / START of hammer (F1) &) b SNl i R 8
e RAISE / LOWER the hammer by operation of the Upper /[ / o Dipm
crowd cylinder (F3 / F2) O L°Wef.: I A S -
= SR WAL YOG <) [ SO L Swing L
b) Adjustment during hammer operation O Ciow’ Mo e | gkt b Swing R
e Adjustment of FLOW CONTROL to the hammer O U TatL
(providing this feature is enabled on the excavator) T | Divet || TR
_ F1 gr2 ,F3
c) Display of: d) + *
e Ram position by status of proximity switches

geometry adjusting valves for swing and tilt

e Status of Hydraulic valves — HCV / OCV / SLV Q ~ ~
e Status of crowd ram control Up / Down and the @ )
AN

e Display of hammer energy / Scrolls
equivalent stroke (optional) Menus F1 E:nl;g:\!ERs ‘
; ; ; TOP,
¢ Inclinometer display (optional) Selects ngR!I' \ F3 RAISES t
Menus ‘ hammer hammer

Scrolling & Selection of Menus
When the control box is switched on it will revert to its default settings ‘

of operating modes:

e MANUAL, AUTO-0, AUTO-1 or OIL CIRCULATE

e To change operating mode press the lower ‘SELECT’ \
button
e ROTATE the same control through the above options A

e To SELECT mode press \

Before Commencing Driving

Whenever the hammer is up righted for piling:

It is essential that the dolly assembly is correctly positioned in the drive cap recess
If the hammer is operated with the dolly out of position, this will cause damage to the ram, drive cap and cage.

The check is carried out as follows: Nt = TO
O Lower

Using the CUT OUT indicator lamp on the control panel:
. Cut BL

e The excavator engine should be SWITCHED OFF A O Crowd | EN

e Switch ON 24v power to system

e Upright the hammer or raise clear of the pile so that the drive cap
rests on its internal stops or is suspended on its ropes F1

THE CUT OUT LAMP SHOULD BE ON. |
In this position the hammer cannot run.
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Switching on the Control Box

BSP International Foundations Ltd.
Ipswich, IP6 ONL, United Kingdom

BSP

Tel. +44 1473 830431
www.bsp-if.com

1st Display

B S l International
Display: CR1050: Ver 3.0a
PLC: CR0505: Ver 3.0a
Date: 27-04-2013
Hammer: SL20 DX20 - 15001
Total: 4
F1 Fé
esc setup

2nd Display

It is preferred that power is supplied through a switched auxiliary power or cigar lighter socket

When 24v is supplied to the control box, the above introductory displays are shown

The 2nd display will confirm the model of hammer for which the control box is configured

Placing the Hammer on the Pile

Manoeuvre rig / the hammer near to the pile
position

Raise the hammer fully by PRESSING control [F3]
on the control panel

Lower the hammer onto the pile using the
excavator boom geometry controls

Adjust to vertical using the excavator bucket control
for FORE / AFT movement and auxiliary joystick
controls for TRANSVERSE. (Swing & Tilt)

Lower the hammer onto the pile by manipulating
the excavator boom, stick and bucket

Pressing control [F2] on the panel also lowers the
hammer)

The CUT-OUT lamp on the control panel will
EXTINGUISH if the hammer is correctly positioned
on the pile

Correct verticality if necessary

Swing L
Swing R

TiltL
TitR
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Single Blow Operation (Manual)

Manual operation must be done at LOW flow rate:

1. Press ‘Select'.
2. Scroll’ / Rotate button to selection (Manual)

3. Press ’'Select’ again to confirm

1. Press [F1]

2. HCV, SLV and Down lamps will illuminate
3. The hammer will lift

4. Lower and upper lamps will illuminate

5. When the desired stroke has been reached,
[F1] should be released, causing the ram
tofall

6. When the maximum stroke lamp lights, the
ram is at maximum and can travel no further.
If maintained at this position without release,
the hammer cage will lift activating the cut out

Automatic Operation

The DX20 hammer can operate in either of two
AUTOMATIC modes, which differ only in the position of
the sensor used to restart the automatic cycle. There is no
absolute requirement to use one mode or the other only
that the hammer operates most efficiently if a selection is
made according to the manner in which the hammer is to

be used.

AUTO - 1 For hammer operation requiring high energy
AUTO - 0 For hammer operation requiring low energy

To select ‘Auto-1’ or ‘Auto-0’:

1. Press ‘Select’.

Select \
1

Scroll A

2

Select \
3

™y
N

L
—
—

e

—
y
J

M

__cut

" =
Total 21 -
UPPer | Blows 21 E
@ ' ,
e wing L
ng R
Crowd . TIL
anval ol [ovei] s
F1 IF2 F3 Lift |[Dwell|[ Flow
|(| ) RESETJ ] ] 80
BLOWS .

O® & ® ¢ ® ®

Select \
1

Scroll A

2

Select \
3

2. ‘Scroll’ / Rotate the button to selection (Auto-1 or Auto-0)

3. Press 'Select’ again to confirm
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Preliminary Adjustments (Automatic Operation)

Make preliminary adjustments of LIFT time,

DWELL / PAUSE & FLOW control by selecting s
. /Ma aLv
[F4] [F5] or [F6]. Whichever is active is highlighted i - E
by a black e and the % setting shown alongside. Total 21 —
* \ Up
upper | Blows 21 &
o . : o Lower '
LIFT time% Select by Pressing [F3] Adjust to 0% e wing L
by Rotating the scrolling button __Cut %ﬁ'
._/Crowd . : TIL
DWELL / PAUSE% Select by Pressing [F2] Adjust Auto-1 ‘ [ Divert ] Tilt R
to 0% by Rotating the scrolling button d - '
Sl o ° |(E1 JF2 F3_ [ Uit [Dwell[Fiow
{d) RESET|| 5 5 80
w BLOWS| | |-
Note: For DX20 hammers these parameters -

should be set to 0% and hammer performance
controlled by flow rate only.

00 ® 6 @ ®

8

SCROLL
%

SELECT
F4, F5, F6

N

Flow Control %
e Select by Pressing [F6] Adjust to 30% by Rotating
e Return to the operating menu by pressing the scroll knob

e Press [F1] and release to start the hammer

Limitations of Use

For impact driving, Groundforce recommends the following refusal limits are adhered to for health and safety

reasons, efficient operation and to avoid equipment failure or destruction.

Normal driving conditions are defined when the penetration rate is approximately 10 blows per 25mm.

Safety Notes:
Failure to follow refusal rate guidelines may result in health and safety issues to site
personnel and may cause irreparable damage or destruction of the equipment.

A

s D
Note: A hammer should not be used to drive a pile to a pile penetration in excess of 10 blows per
25mm.
¢ J
4 )

A\
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Do

v’ Ensure operator and piling crew are trained, familiar
and competent with the equipment

v" Remove all tools and electrical equipment before
starting the Impact hammer

v’ Wear appropriate PPE suitable for the task

v Maintain visual contact between machine operator
and banksman at all times

v Ensure all hydraulic connections are tight and
secure

v" Ensure the excavator has sufficient load (tonnage)
capacity for the Impact Hammer

v' Be aware of any buried services and/or overhead
power lines

v" Always maintain a practical exclusion zone whilst
piling is in progress

v’ Stay away from moving or rotating parts

v’ Perform a visual inspection to check the quick hitch
has fully locked before every use

v" Warn colleagues should you feel uncomfortable
with the way in which the Impact hammer is
working

v" Check all nuts and bolts before every use

v’ Always pay careful attention to irregular or unusual
noises and analyse where they are coming from

v" Clean up any oil spills

v’ Examine an Impact hammer in operation. Some
parts can unexpectedly collapse, fall down and
injure people. Stop operation immediately for a
check when you believe that the above may occur

v" Take care to avoid trapping fingers at all times

Do Not

X Obscure the line-of-sight of the operator

X Use the Impact hammer for anything other than its
intended use

X Operate the hammer in a horizontal position

X Stand under or near the hammer whilst in operation

X Continue to use the hammer if the pile is not moving,
contact Groundforce for advice

X Continue using the system if parts of the safety or
operating system are faulty or do not work correctly

X Disconnect hoses under pressure - hydraulic oil may
be very hot

X Perform any user maintenance on the Impact
Hammer, contact Groundforce

EXCAVATION TRAINING AVAILABLE

Train your team with Groundforce Training Services
¢ Nationwide training locations ¢ EUSR accredited ¢ Flexible courses

™ 0800 023 2663
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