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1. Knot selection and care 
 

The climber has a large selection of knots to choose from. While it may be tempting to learn 
as many knots as possible, it's usually better to learn the handful of knots essential to a specific 
situation, and learn them well enough to tie efficiently. When it comes to knot selection, ask 
»What kind of knot is needed?« There are four kinds to choose from: bends, loops, hitches 
and friction knots. 

 

Bends are easily identified, as the ends come out opposite sides of the knot. Bends are 
commonly used in climbing (e.g. to tie two ropes together for a rappel, or to tie accessory cord 
or tubular webbing into slings or runners). 

 
Loops can be tied two different ways. The method used depends on the circumstance. When 
tying into the end of the rope, for example, there is no choice but to tie the loop with a follow 
through. Likewise, a loop tied in the middle of a rope must be tied on a bight. Whichever of 
these two kinds of knots you tie, the finished product looks the same, as shown below. 

 

Hitches are adjustable knots. Rope can be fed back and forth through a hitch while it remains 
tied. 

 

Friction knots are invaluable for rescue situations. They serve as ascending devices when you 
need to ascend a set of jammed rappel ropes and as a means to transfer the load to an anchor 
during a belay escape. 

 
1.1. Performance qualities 

 
Once you know what kind of knot is needed, selection can be narrowed to one or two knots 
that will do the job. The choice of one knot over another is best based on a blend of the 
following performance qualities. 

 

Strength is usually the first quality that comes to mind when deciding on which knot to use. 
While it is important, strength should not be the sole determinant for selecting a knot. Knots 
used by climbers rarely break, largely because the materials used in the construction of ropes, 
webbing and accessory cord are more than strong enough to meet the demands normally 
placed upon them. 

 

Knot security is critical. The ability of a knot to stay tied is probably more important than knot 
strength. Does this mean that the most secure knot is the most appropriate one? Not at all. If 
this were the case, more climbers would use the overhand follow through as a tie-in knot. It is 
certainly strong enough, and it is easier to tie than the figure-of-eight follow through. The 
overhand knot, however, is extremely difficult to untie once firmly loaded. 
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Ease of tying is also important. There is no point in choosing a complicated knot when a less 
complex one will work just as well. Ease of untying after loading is especially important. Ease 
of visual inspection is a performance quality that should not be overlooked. It is important to 
be able to glance at the tie-in knot of your climbing partner, or the knots of an anchor system 
and quickly recognize whether these knots are tied correctly. 

 
One way to evaluate whether the right kind of knot has been selected for the job is to examine 
the knot when its loaded. Look to see if the knot is stressed along its long axis. If it is not (e.g. 
the stress is sideways), the knot may be split apart under load, compromising its strength and 
security. 

 

1.2. Knot management 
 

A knot must be dressed, or tied in its most secure orientation! With most knots tied with 
accessory cord, this means making sure that strands running side by side through a knot do 
not cross. Knots with crossed strands may not snug together, can jam badly and risk coming 
loose over time. The manner in which knots are dressed may be quite different, so know how 
to efficiently dress each knot. Think of the rope strands as freeway lanes. Just like the lanes of 
a freeway, the cords should remain side by side, never cross at any point along their path. 
When the crosses have been worked out, tighten the knot. 

 
Knots must also be firmly tightened. In most cases it's not enough to simply pull on the rope 
strands on either side of the knot in an effort to tighten it. With the figure-of-eight bend and 
the figure-of-eight follow-through, for example, both strands on each side of the knot must 
be pulled tightly (four pulls total). 

 

Once a knot has been loaded, it can be difficult to loosen. Its best to break the strands which 
run perpendicularly to the long axis of the knot away from the knots center. Make sure to 
work both sides of the knot. 

 
2. How to make knots? 

 
2.1. Bends knots 

 

2.1.1. Overhand knot 
Overhand knot has many potential uses. It is most frequently used for joining two main ropes 
when descending. Under another name, it is used for making a safety knot on the free end of 
the rope after each friction knot. Due to its simplicity, this knot is very useful. A significant 
drawback is its tendency to jam under heavy load, which makes it very difficult to untie. 

 

Picture 1: Overhand knot 
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2.1.2. Square knot 
Square knot is a classic knot for tying together two rope ends. Since it is quite unstable, it 
should never be used for (self-)belaying or critical loads without additional safety double knots 
on each of the free ends of the rope. This knot is "the main culprit" for most accidents. Its main 
advantages are simplicity and static nature – but under heavy strain it can become 
degenerated and split apart. By pulling one of the free rope ends, we can untie the knot even 
under load. 

 

Picture 2: Square knot 

 

2.1.3. Water knot 
Water knot is used for joining two ends of webbing into a sling. We take special care that the 
strands are always aligned while tracing back. When using this knot, dress it sideways to 
prevent it from being loaded directly. The knot slowly slips, so make sure that long enough 
tails (at least 10 cm) run from the knot. Knot is especially prone to slippage, when made with 
new nylon webbing! 

 

Picture 3: Water knot 

 
2.1.4. Double fisherman's 
Double Fisherman's serves for joining two ropes (of possibly different thickness). It is a 
combination of two safety knots with double wrap. The length of both rope ends running from 
the knot must be such as dictated by the general rule for all other end knots: about 10 
thicknesses of the rope with which we are tying the knot. When joining thin, smooth, or very 
rigid ropes it is recommended to make a triple wrap. 

 

 

Picture 4: Double fisherman's 
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2.2. Loops 
 

2.2.1. Figure eight 
Figure eight is the basic knot in alpinism. There are several ways of tying and using figure eight: 
 follow-through figure eight has established itself as the gold standard for tying into a 

climbing harness – mainly due to the low probability of error, and a simple control of the 
correctness of knot; 

 figure eight, which is in the case of rappelling tied at the end of the rope – this one prevents 
the rope from slipping through the safety device. 

Figure eight as an end knot in principle does not require a safety/stopper knot. Just make sure 
that the rope end which runs from it is long enough to allow you to make a safety knot. It 
should be long about ten thicknesses of the rope. Especially beginners should always make a 
safety knot, since in this way they will definitely avoid a too short end of the rope. 

 

Picture 5: Figure eight 

 
2.3. Hitches 

 

2.3.1. Girth hitch 
Girth hitch is used for attaching webbing or accessory cords to an ice ax or other fixed points, 
and for securing the umbilical to the harness. Girth hitch should never be used for attaching 
the rope since the knot is not fixed and can slip when only one strand is loaded. 

 

Picture 6: Girth hitch 

 

2.3.2. Clove hitch 
Clove hitch is most frequently used when we climb a longer multi-pitch route with 
intermediate belay anchors: 

 for attaching our rope to anchors (to secure it),

 for shortening the umbilical,

 for adjusting the length of the slings at anchors, etc.
Its advantage is that we can adapt the rope length between us and the clove hitch without 
unclipping. In sport climbing, clove hitch allows us to clip in where the terrain below the 



International Mountaineering Orienteering Competition – IMOC 2022 

Mountaineering knots 

 

route is dangerous. Clove hitch is only tied on the rope where both ends of the rope are not free 
(e.g. a climber is tied-in on each end). 

 

Picture 7: Clove hitch 

 

2.3.3 Muenter hitch 
Muenter hitch is a standard for protection, when no newer protective devices are available. 
Contrary to popular opinion that this knot excessively twists the rope, it should be noted that 
this occurs mainly when using the knot under load (dropping a load, rappelling, ...). If the rope 
is only fed through the knot, however, this is not so problematic. When using clove hitch, 
attention should be paid to the orientation of the gate opening of the carabiner with which 
we control the friction. The gate must necessarily be placed on the opposite side from the 
brake strand of the rope. The advantage of this knot is that it creates a lot of friction and thus 
stops even the longest falls directly into the anchor. 

 

Picture 8: Muenter hitch 

 

2.4. Friction knots 
 

2.4.1. Prusik knot 
Prusik knot is used for ascending with accessory cords, and for self-belaying while moving 
along guardrails, or during descents. Its good feature is that it reliably holds loads in both 
directions, while the bad one is that it is very difficult to loosen it again after it had been 
loaded. 

 

Picture 9: Prusik knot 
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2.4.2. Klemheist knot 
Klemheis knot can reliably hold the load only in one direction (in the direction towards the 
free end of the rope), and it can be very easily unloaded and moved. 

 

Picture 10: Klemheist knot 

 
2.4.3. Machard knot 
Machard knot has been insistently replacing both Prusik and Klemheis knots, because it 
combines the best features of both – it is simple to unload, while it can also withstand load in 
both directions. Tying this knot requires a thinner tied accessory cord with a thickness of 
≈6 mm and a length of ≈30 cm. It can be used for ascending along ropes, self-belaying while 
descending, and for moving along rope guardrail. In the event of excessive friction between 
the accessory cord and the main rope, you only need to unwrap the last wrap of the accessory 
cord. 

 

Picture 11: Machard knot 
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