
Straight Strands

Straight strands refer to prestressing 
wires or cables that are placed in a linear, 
unbent path along the length of the 
concrete beam. These strands run parallel 
to the axis of the beam, typically near the 
bottom where tensile stresses are greatest.

n	 Placement: Strands are positioned in 
a straight line from end to end of the 
beam.

n	 Purpose: They provide uniform 
prestressing force, counteracting 
tensile stresses that develop at the 
bottom of the beam when it is loaded.

n	 Advantages: Simpler to install, easier 
to anchor, and less expensive in terms 
of labor and equipment.

n	 Limitations: Less effective at 
counteracting stresses at the ends 
(supports) of the beam, where 
cracking may occur due to stress 
concentrations.

Harped Strands

Harped strands, also known as draped 
strands, are prestressing wires or 
cables that are intentionally bent or 
“harped” along their length. The strands 
are anchored at both ends at a higher 
elevation and are deflected downward 
towards the center of the beam, forming a 
gentle curve or “harp” shape.

n	 Placement: Strands are anchored 
higher at the ends and are pulled 
downward in the middle (or vice 
versa), creating a curved profile.

n	 Purpose: To provide greater 
prestressing force where it is most 
needed (often at midspan or at points 
of maximum moment), and to help 
reduce tensile stresses at the ends of 
the beam.

n	 Advantages: More effective at 
controlling cracking at the ends and at 
midspan, and can optimize the use of 
prestressing steel by targeting areas of 
highest stress.

n	 Limitations: More complex to 
design and install, requiring special 
equipment to hold the strands in 
the desired position during concrete 
placement and tensioning.

Key Differences

Feature
Straight 
Strands Harped Strands

Strand Path Straight, 
parallel 
to beam 
axis

Curved, 
typically higher 
at ends and 
lower in middle 
(or vice versa)

Stress 
Distribution

Uniform 
along 
length

Targeted to 
areas of higher 
stress

Installation 
Complexity

Simpler More complex

Effectiveness 
at Beam Ends

Less 
effective

More effective

Cost Lower Higher

PRECASTM I D W E S T
A Chapter of

Precast/Prestressed
Concrete Institute

WHO WE ARE PCI Midwest is a not-for-profit trade association that promotes precast/prestressed concrete, provides precast/
prestressed concrete education, and facilitates relationships between its members and the construction and design communities.

PCI MIDWEST Mike Johnsrud, PhD, PE • Executive Director 
612-760-6101 • info@pcimidwest.org • www.pcimidwest.org

Understanding Prestressing Techniques in Bridge Beams
In modern bridge beam construction, prestressing strands are commonly used to improve the strength and 
durability of concrete beams. Two main types of strand arrangements are employed: harped strands and 
straight strands. Each has its own structural purpose and method of application. This document explains 
the key differences between these two strand types and their respective roles in bridge beam construction.

DIFFERENCE BETWEEN HARPED STRANDS AND STRAIGHT 
STRANDS IN BRIDGE BEAM CONSTRUCTION


