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It’s somewhat rare to see a development site without a cut into the natural landform to accommodate some form of man-made construction. When that happens, retaining walls can be used to hold back the disturbed earth face. Retaining walls are (hopefully) static elements. But things might be going on behind those walls that could eventually create unpleasant surprises.  The following may be of some help. Retaining walls can be thought of as dams that hold back earth instead of water. Just as the pressure on the face of a dam increases with the depth of the water behind it, so too the earth pressure behind a retaining wall increases with the height of the wall’s backfill. In fact, engineers refer to equivalent fluid pressure when designing retaining walls. For example, a stiff damp cohesive clay exerts less than 30 pounds per square foot of pressure on the load side of a retaining wall while a very fluid gravel (mud) could develop the same pressure as water itself, 62.4 psf. The point here is that the height of the wall and the natural characteristics plus wetness of the soil behind it are key elements both in the initial design of a wall as well as its behavior over time.  You may have one of the several kinds of retaining walls seen in your common interest development. Timber walls of treated wood will typically be used as part of a landscaping scheme. They augment the natural setting in a way a concrete wall could never match. Such walls are economical and because of the loose arrangement of timbers, usually drain quite well. Once rot sets in, however, they can present a poor appearance as they fail structurally piece by soggy piece. Plus they have a definite limit in allowable height – usually about four to six feet. Concrete walls offer a distinctly more substantial alternative. The earth pressure behind any retaining wall acts in such a way as to try to both slide the wall along in the direct of the pressure while, at the same time, trying to overturn it by “tripping” it so that it rotates about its base. 

[image: ]The gravity type concrete wall uses its mass to resist the sliding and overturning motions. The cantilever design has a similar base and reinforcing steel embedded in a thinner wall. The steel reinforcement absorbs the earth pressure that wants to trip the wall. This induces bending stresses within the steel. Concrete is ideal for vertical loading (compression), but being stiff, it dislikes bending. So if those earth stresses exceed the resisting ability of the steel and are able to bend it, there is a definite potential for cracking of the wall. Or, if there is no steel within the wall, there is virtually no resistance to bending. What sets up this unpleasant situation? Inadequate drainage behind the wall will saturate the soil backfill, increasing the fluid pressure beyond the resisting capacity of the steel reinforcement. Freezing of soil water and subsequent expansion can contribute to the action. Understand that these actions are interrelated and vary with both climatic conditions and time. If a retaining wall abuts a paved parking lot, check the paved surface at the base of the wall. A depressed trough in the paving could indicate settlement in the wall due to poor compaction of the supporting soils.  If there is displacement of the two surfaces alongside a diagonal crack then chances are good that failure has occurred during bending. Patching the crack with non-shrink grout will only produce a cosmetic effect. If the crack does not progress then you may just want to live with it. But if there is active loading alongside the top of the wall such as a road (surcharging), then more immediate action would seem advisable. Have an engineer look at it. The eventual heroic solution may be to excavate out behind the wall, install good drainage capacity and perhaps cut out and replace the cracked section. In response to this scenario of potential blocked drainage and cracked monolithic walls, the segmented retaining wall (SRW) offers a durable and pleasantly attractive alternative.  
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These walls are constructed using precast concrete masonry units (blocks), which are horizontally interlocked and stacked in vertical rows to the height needed. The cavities in the units are filled with compacted earth, which provides the bonding between rows. Steel rods can be inserted vertically if needed. If the soil and wall height require it, geosynthetic reinforcement can be used. These are sheets of synthetic fabric that run from the top of every other row well into the backfill material. The fabric provides the resistance to the sliding and tripping action that besets our stiff poured concrete walls. Recent improvements in the physical properties of the block units render them stronger as well as more aesthetically attractive. Rough, split rib faces are but one configuration. A modest range of colors is usually offered. Being laid up loosely without mortar, they readily allow water to drain freely, thereby defeating the prime nemesis of our poured concrete friends. Care needs to be exercised during construction because future performance depends very much upon following the detailed installation instructions of the manufacturer of each SRW system. SRW’s would seem to offer a nice alternative to that rotting timber wall. Be advised though that the selection of the right type of retaining wall for any location depends on a mix of soil characteristics, backfill height, degree of slope, ground and surface water and as ever - cost. It would be a good idea to consult an engineer to help you make the right choice. As the old, but true, adage goes, engineering doesn’t cost – it pays.
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Figure 1 - Gravity Type Concrete Retaining Wall
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Figure 2 - Segmented Retaining Wall




