
 

HARD OPENINGS IN SKYDIVING: PHYSICS, CAUSES, CONSEQUENCES, AND PREVENTION 

 

Written on behalf of the CSPA Technical & Safety Committee 

June 2026 

 

Skydiving is regarded as safe due to decades of advancements in equipment and training. However, among the spectrum of potential 

risks, the phenomenon of a “hard opening” remains a persistent concern. As part of ongoing efforts to better understand and mitigate 

these events, the Canadian Sport Parachuting Association (CSPA) is working collaboratively with the Parachute Industry Association 

(PIA) and other national parachuting organizations to track hard‑opening data, strengthen research, identify root causes, and support 

evidence‑based risk‑reduction strategies. 

 

Defining Hard Openings in Skydiving 

A "hard opening" in skydiving is characterized by the main or reserve parachute deploying with greater force and speed than intended, 

resulting in a rapid deceleration that can range from uncomfortable to injurious or even fatal.  

The essential feature of a hard opening is that the parachute opens too quickly, failing to dissipate the kinetic energy of freefall in a 

controlled manner. This abrupt transition from terminal velocity (typically 110–130 mph for a belly-to-earth jumper) to canopy flight 

(20–30 mph) can be likened to the forces experienced in a car crash, with the harness and suspension lines transmitting the shock 

directly to the jumper's body. 

 

The Parachute Deployment Sequence 

Understanding hard openings requires a grasp of the normal deployment sequence for modern ram-air parachutes: 

1. Activation: The jumper deploys a pilot chute, which catches air and extracts the deployment bag containing the main canopy 

from the container. 

2. Line Stretch: The suspension lines extend fully, and the deployment bag is stripped away, exposing the canopy to the 

relative wind. 

3. Inflation: The canopy inflates, with air entering the front cells and pressurizing the wing, transitioning the jumper from 

freefall to controlled descent. 

Each phase is engineered to manage the transfer of energy and minimize shock.  

 

Causes of Hard Openings: A Multifactorial Problem 

Hard openings are rarely the result of a single factor. Instead, they emerge from a complex interplay of equipment design, packing 

technique, body position, deployment speed, and environmental conditions.  

 

Packing Techniques and Errors 

Packing errors are the leading cause of catastrophic hard openings. The most common mistakes include improper slider placement, 

uneven line stows, and failure to maintain line tension during packing. Poor flaking (how the canopy is folded) can create bunches or 

twists that catch air unevenly and produce violent or asymmetric inflation, and incorrect nose placement can change how the canopy 

extracts and inflates, increasing opening shock or causing malfunctions. Follow manufacturer packing instructions, keep lines evenly 

stowed with proper tension, and have a certified rigger check any unfamiliar canopy or packing technique. 

 

Slider Function and Placement 

A slider acts as a reefing device to slow the deployment of a ram‑air parachute. Because ram‑air canopies naturally open very 

quickly—creating potentially damaging or injurious opening shock—the slider was developed to moderate inflation. As the canopy 

deploys, the slider descends the lines, its air resistance keeping the lines grouped and deflecting some of the airflow. 

If the slider is not seated against the stops or is not quartered evenly, it may not effectively slow the canopy's inflation, allowing the 

cells to "slam" open. Similarly, if the suspension lines are not stowed with the correct tension or length, premature line release (line 

dump) can occur, resulting in the canopy inflating before the lines are fully extended.  

In some cases, high-pressure airflow can bypass the slider, causing it to race down the lines and negating its intended effect. Burn 

marks on sliders and lines after a hard opening are evidence of this phenomenon.  

Slider size, shape, and dimensions control aerodynamic drag during deployment and thus determine opening speed, peak opening 

loads, and line behavior. Larger, low‑porosity, or stiffer sliders produce more drag, descend more slowly, keep the lines bunched 

longer, reduce opening shock, and lower twist risk but add bulk and can delay full inflation; smaller, porous sliders do the opposite, 



 

giving faster inflation with higher peak loads and greater twist potential. Any changes should be made conservatively, tested 

incrementally, and checked with the canopy manufacturer or a certified rigger. 

 

Suspension Line Type and Condition 

The choice and condition of suspension lines significantly affect opening characteristics. Dacron lines, being more elastic, absorb 

some of the shock of a hard opening, making them a preferred choice for students. They are bulkier and create more drag, but they are 

also highly abrasion‑resistant and maintain their trim well over time. Spectra also have a higher elasticity to help with openings, 

however, is not as robust as Dacron. Vectran, and HMA lines are thinner and stronger for their size but have little to no stretch, 

transmitting more force directly to the jumper during a hard opening. These high‑performance lines are also more susceptible to wear 

from abrasion making the canopy more sensitive to packing errors and slider misplacement. Spectra will shrink and lose trim over 

time which can be a formidable factor in leading to hard openings. Regular inspection and timely relining are essential to maintaining 

safe and consistent opening characteristics. 

 

Pilot Chute Factors 

The pilot chute initiates the deployment sequence by extracting the main canopy. If the pilot chute is too large or creates excessive 

drag, it can cause the deployment bag to decelerate too quickly, increasing the risk of line dump and a hard opening. Conversely, a 

worn or undersized pilot chute may fail to extract the bag efficiently, leading to hesitations or malfunctions. Manufacturers 

recommend using pilot chutes matched to the canopy size and deployment speed and maintaining them in good condition. 

Centerline (kill‑line) shrinkage is the gradual shortening of the pilot‑chute’s internal line or kill‑line caused by repeated friction, heat, 

and material creep during deployments. As the kill‑line shortens it reduces the pilot chute’s exposed area and its ability to catch air and 

extract the main effectively. Inspect the pilot‑chute geometry regularly and have a certified rigger extend or replace the line if 

shrinkage or damage is evident. 

 

Proper Line‑Bight Stowage 

Proper line‑bight stowage means creating consistent, correctly sized loops of suspension lines and securing them, so each stow 

releases smoothly and in order during deployment. This requires balancing enough tension to hold the lines in place during freefall 

with easy, predictable extraction as the canopy deploys.  

Across the industry, the recommended line bight length for stowage on deployment bags generally falls within the following ranges: 

• Sport rigs: 1.5–3 inches (4–8 cm) per bight 

• Tandem rigs: 2.5–3.5 inches (6–9 cm) per bight 

These ranges are not arbitrary; they are the result of extensive field experience, laboratory testing, and incident analysis. Following the 

manufacturer’s recommended line‑bight length is essential because each system is tested to deploy safely only within those exact 

measurements. 

When stows are neat, symmetrical, and consistent, the deployment sequence remains orderly, reducing abrupt line release and 

supporting a controlled inflation that lowers the risk of a hard opening. 

 

Rubber Bands 

Rubber bands aren’t typically the sole cause of a hard opening, but research shows they can influence deployment when line stows 

release too fast, too slowly, or unpredictably due to factors like line dump, excessive extraction force, band breakage, or loss of 

elasticity. These disruptions can interfere with proper deployment sequencing and increase the chance of an abrupt opening. To 

minimize risk, advisories recommend regularly inspecting and replacing worn bands, avoiding overly tight double‑stows, storing 

bands in cool, dark conditions, tracking their age, and consulting riggers on suitable band types and curing methods for specific 

canopy and line setups. 

 

Equipment Maintenance and Rigger Role 

It is essential to follow each manufacturer’s specific recommendations because every canopy and container system is engineered with 

unique dimensions, materials, and deployment characteristics. These differences mean that line‑stow lengths, bight sizes, slider 

configurations, and packing techniques that are safe for one model may create excessive forces, malfunctions, or hard openings in 

another. Manufacturer guidance reflects tested, certified configurations, and following it ensures the system performs as designed 

while keeping both the jumper and the equipment within safe operating limits. 

Regular inspection and maintenance of all parachute components are also vital for preventing hard openings. Jumpers are responsible 

for ensuring that canopies, lines, sliders, pilot chutes, and containers are in good condition and packed according to manufacturer 

specifications. Maintenance checklists typically include visual inspection for wear, verification of correct assembly, and functional 



 

tests of deployment systems. Jumpers should inspect their gear before every jump and consult a rigger immediately if any issues are 

detected. 

 

Body Position and Deployment Technique 

The jumper's body position at the moment of deployment is a critical factor. Deploying in an unstable, asymmetrical, or high-speed 

position increases the risk of a hard opening. Asymmetry can cause uneven line tension, leading to line twists or off-heading openings, 

while high vertical speed amplifies the forces involved. Best practices include slowing down before deployment, achieving a stable, 

belly-to-earth position, and maintaining symmetry throughout the opening sequence. 

 

Age and Physiological Risk Factors 

Age is a significant risk factor for severe injury or fatality from hard openings. As the body ages, connective tissues lose elasticity, and 

the aorta becomes more rigid, increasing the risk of catastrophic injury during abrupt deceleration. Older jumpers should consult with 

medical professionals, consider using canopies and equipment that prioritize soft openings, and be especially diligent in packing and 

deployment technique. 

 

Injuries and Consequences of Hard Openings 

The consequences of a hard opening span a spectrum from minor discomfort to life-altering trauma: 

• Mild: Soreness, bruising, muscle strains, and temporary stiffness, especially in the neck, shoulders, and back. 

• Moderate: Whiplash injuries, nerve impingement, torn ligaments, and herniated discs. 

• Severe: Fractures (especially of the cervical spine), torn aorta, traumatic brain injury, and, in rare cases, death. 

 

Whiplash and Cervical Spine Injury 

Whiplash is the most common injury associated with hard openings. It results from the rapid hyperextension and hyperflexion of the 

neck as the harness abruptly decelerates the body while the head lags behind. Symptoms include neck pain, stiffness, headaches, 

dizziness, and, in severe cases, neurological deficits. The risk of whiplash increases with age, as connective tissues become less 

flexible and more susceptible to injury. 

Medical literature and incident reports document cases of vertebral fractures, torn ligaments, and even traumatic aortic rupture 

following hard openings. The latter is particularly concerning for older jumpers, as the aorta becomes less elastic with age, making it 

more vulnerable to blunt-force trauma. 

 

AIM Reporting 

Reporting all hard openings, following CSPA AIM procedures, is highly recommended regardless of whether an injury happens. 

Comprehensive reporting allows the CSPA to contribute accurate data to the Parachute Industry Association’s Technical & Safety 

Committee (PIA T&SC), which is currently coordinating a multi‑association, multi‑manufacturer effort to track and analyze 

hard‑opening events. Consistent reporting from jumpers, riggers, and DZs strengthens this international dataset, supports 

evidence‑based safety improvements, and helps manufacturers identify trends that may influence design, materials, or recommended 

packing practices. 

 

Conclusion 

Hard openings in skydiving represent a significant safety concern due to their potential for severe injury or death. The phenomenon is 

multifactorial, arising from a combination of equipment design, packing technique, deployment method, and physiological factors. 

Prevention hinges on meticulous attention to packing, regular equipment maintenance, proper deployment technique, and ongoing 

education. Industry research and community experience underscore the importance of personal responsibility and vigilance in every 

phase of the jump. 

 

 


