Figure 1. Diamond wire saw

PURPOSE: To describe use of diamond wire cutting as a technique for concrete

APPLICATION: Diamo wire cutting technique is used to cut out concrete sec-
tions for removal from areas where depths are greater than those that can be
economically cut with a diamond blade saw, such as mass concrete floors,

walls, and piers.
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ADVANTAGES: The diamond wire cutting technique can be employed in areas dif-
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make cutouts through concrete without damaging the concrete that remains and
without overcutting the corners. Sections are removed as a unit, resulting in

a more efficient operation and better containment of the removed concrete (an
important feature for concrete contaminated with hazardous or radioactive
materials). No vibration and little noise are produced by the cutting opera-
tion. In situations in which both wire cutting and stitch drilling are
applicable, the wire cutting technique is less costly and more expedient.

LIMITATIONS: Time and cost of cutting concrete with diamond teols increase as
the percentage of steel in the cut area and the hardness of the aggregate



increase. When a deep opening is to be cut out, the cutting planes must be
tapered so that the cutout (plug) does bind during removal. As the wire

diameter and cut opening are reduced with time due to wear, a new wire cannot
be used to continue a cut made by a worn wire unless a smaller diameter wire
is used. Some projects, especially those involving the removal of concrete
containing hazardous materials, require containment of cooling water.

PERSONNEL REQUIREMENTS: Well trained and experienced personnel are required
for planning, cutting, and maintaining equipment.

I . The ten51oning system typically
uses either a slide assembly with a hydraulic stroke cylinder or a motor-
driven rack and pinion system to vary the position of the flywheel to provide
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the desired tension in the wire loop. Idler wheels are used to guide the wire
and direct the cut. The steel wire rope comes in 1/4-in. to 3/4-in. diam and
is encased in a series of alternating beads and spacers. The beads are steel
with embedded diamonds {electroplated or impregnated), and the spacers are
spring-injected steel or plastic sleeves. Beads with impregnated diamonds are
more durable; however, they are more expensive and slower cutting. In the

field, the wire is cut to the required length and made into a loop with a
steel coupling. Cutting life for diamond wires is estimated to be 1 to 10 sq
ft per linear ft of wire (ref a).
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adapted to concrete removal. It has been used primarily for the extraction of
marble, but it has also been used for sandstone, limestone, and limited
amounts of granite (ref a). In 1987, diamond wire cutting was successfully

employed at Marseilles Dam on the Illinois River to cut out the top downstream
corner of six piers as a part of the renovation of the dam's gate system. The
approximately 54-year-old concrete in the piers had a compressive strength in
excess of 8,000 psi. Aggregate contained in the concrete had a maximum size

2 )

i

The work initially included nine piers. A boom-mounted breaker with 250-ft-1b
limit and hand-held breakers were being used to do the removal. However, the
removal was taking approximately 10 working days and cost $7,000 per pier,
which was more than the contractor had estimated. After work was completed on

three piers, the contractor changed to the diamond wire cutting technique for
the remaining piers. The wire cutting resulted in a pier completion every
three days at a cost of $6,500 per pier. The average cutting rate, including
set-up and take-down times, was approximately 4.3 sq ft/hr,

Both the horizontal and vertical cuts were started from the same borehole to
avoid overcutting at the cormer of cutouts. The boreholes were drilled
2-1/2-in. in diam, even though, only l-in. holes were needed. Each pier con-

tained four 4-in.-diam trunnion anchors and numerous 2-1/2-in.-diam anchor
bolts that had to be cut. The resulting cutouts were 6 ft by 8 ft by 9 ft and
weighed approximately 30 tons.
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ma as cutting proceeded, r elocate 1dler wheels,

shorten and resplice wire, and make the vertical cut starting again at the
borehole. A crane was used to remove the cutout section.
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ent, proper handllnz and d1 sal under Resource Conservation and Recover
regulations may be required (see Technical note EI-M-1.2, "Handling and Dis-
posal of Construction Debris'"). For removal in which no hazardous debris is
produced and the debris (cuttings transported by wire's cooling water) is to
enter a waterway, a determination of the change in water quality and its
impact will be required.
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COST: The cost of cutting w

t c i e pe
of aggregate, and size of the job. At Marseille
mately $63/sq ft of cut.
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