


37 

The site both before and after grout placement is shown in Figure 43.  

   

Figure 43. Woodbury County site before (left) and after grouting (right) 

Photos of the grout consistency and placement method are included in Figure 44.  

   

Figure 44. Woodbury County grouting (left) and grout consistency (right) 

While this grout mix was not according to the FHWA-suggested guidelines, it was closer in 

consistency and placement type than that used in Buchanan County. 
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FINDINGS 

Lessons learned regarding the placement of the pilot installations include the following: 

• Use a hose size smaller than 4 in. for the controlled placement that is desired if possible (2 to 

3 in. is ideal). 

• Control the flow out of the pump; the flow should be slow enough that placement can be 

controlled, but placement efficiency should be maintained as well. 

• Communicate early (during plan development/bidding) what is expected of the contractor 

regarding placement: a common complaint from contractors was that there are no Iowa DOT 

guidelines or specifications for partial grouting of revetments, so they are not sure what is 

desired. Unclear plan language and specifications cause problems down the line when 

expectations are not met.  

• When using the FHWA mix design, make sure the consistency is correct, as large variability 

was seen. If the mix is too flowable, it will all seep down to the bottom layer of the riprap; if 

the mix is too stiff, it will sit on top of the stones.  

• When using partially grouted revetments for new construction/bridge replacement, encourage 

the contractor to grout prior to deck placement to considerably lessen the labor intensity. 

• Placement in water is not recommended. 

Photographs of each of the pilot installations after approximately five years of service are shown 

in Figures 45 through 48. 
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a. Union Avenue 

 
b. Union Avenue 
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c. Thomas Avenue 

 
d. Thomas Avenue 

Figure 45. Buchanan County pilot installations as of February 2024 
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Figure 46. Madison County pilot installation as of February 2024 
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Figure 47. Wayne County Pilot installation as of February 2024 
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Figure 48. Woodbury County Pilot installation as of February 2024 
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APPENDIX: FULL SURVEY RESPONSES 

 

Fully Grouted Riprap 
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Why is fully grouted riprap no longer used? 

• Over time with our substrate conditions we have seen the grout failing due to flexing 

• Once failed the riprap doesn’t hold much longer 

• Typically use it on downspout or runoff locations, occasionally on some slopes, but not a lot 

of current locations that would fit the need 

• Need confined area that won’t be undercut- situations such as this are infrequent  

• Costly and recent studies show that it could create other scour issues 

• Moved to partial grouting for bridge slopes and abutments as the fully grouted riprap is rigid 

and fails if there is any channel degradation or undermining  

• Grouted riprap prevents the riprap from launching when undermined  

• I’ve only used fully grouted riprap once- it worked well but can be expensive, so I don’t use 

it at every location 

• The water gets under it and erodes the ground worse, or it floats the riprap like a sail 

• Only used when cannot get a flatter slope 

• Wasted money- frost and ice will break it up eventually  

• Expense of materials  

Do you have any negative experiences with fully grouted riprap?  

• Local residents have complained about it- especially those who fish near our bridges 

• FEMA won’t pay for any project that is anything associated with it 

• Causes a loss of flexibility in the revetment  

Are there any application limitations for fully grouted riprap? 

• There are some places where it is difficult to install  

• Most effective on smaller creeks and ditches, less effective on larger streams and rivers with 

high velocities 

• Sites have to be carefully selected 

Do you have any cost information for fully grouted riprap? 

• $10,000 per site 

• $325/yd for 60 yd3 

Would you recommend fully grouted riprap for continued use? 

• Yes (x4) 

• In the right place, yes 
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Partially Grouted Riprap 

 

Why is partially grouted riprap no longer used? 

• Not very effective  

• It is used in certain circumstances 

• Same as fully grouted (Wasted money, frost and ice will break it up eventually leaving you 

with normal revetment) 

Do you have any installation tips/suggestions for partially grouted riprap? 

• We’ve had good experiences with using regular concrete mixes in lieu of grout to achieve 

some cost savings  

• You want to make sure that the top riprap is at least 50% exposed so you do not streamline 

the surface  

• Don’t have a great deal of experience with it 

• Make sure you have the area dewatered so that you can control the grout placement  

Do you have any negative experiences with partially grouted riprap? 

• Only when not properly installed  

• Can get scour behind the riprap 

• Not yet—but we haven’t had a 2008 or 2010 event yet  
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Are there any application limitations for partially grouted riprap? 

• Perhaps on certain bridges on larger (for Guthrie County) rivers 

• Certainly want to consider slope of channel, characteristics of channel, vegetation, velocity 

of water, etc.  

Would you recommend fully grouted riprap for continued use? 

• Yes (x4) 

• In the right place, yes (x2) 

Loose Riprap 

 

Do you have any installation tips/suggestions for partially grouted riprap? 

• It is time consuming, so we use prisoners from our county jail to install it. This saves our 

workers’ labor for other things, and it also allows us to install more quickly  

• Ensure that you know the substrate conditions. Provide the correct fabric layer to handle the 

site such as seepage, particle size, size of riprap, etc.  

• I had a situation where the riprap was intermixed with gravel and dirt, and it stayed packed in 

place on the riverbank in a 75-year flood event, but the loose riprap placed on top of it was 

all washed downstream  

• When installing, ensure that the riprap is set into place not just dumped  

• We make sure it is keyed in not only at the toe of the slope but also at the beginning of the 

placement 

• Key riprap into channel bottom and banks  

• Use fabric under 
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• For the poor quality riprap areas, broken concrete is a must 

• We prefer to install with fabric under riprap—don’t always use it when doing repairs  

• I have had no luck with fabric under the riprap—I have better luck when it is just seated into 

the bank 

• Have used quite a bit, it is relatively inexpensive and easy to install 

• 2:1 slope or flatter  

• Keep the installation consistent and do not shortchange the amount and length of riprap 

placed  

• No engineering fabric, the integration with the soil and vegetation is the best for stabilization  

• Use fabric underneath 

• Works well to protect banks—it is repairable  

• Fabric should always be laid down prior to placing conventional (loose) riprap  

Do you have any negative experiences with conventional (loose) riprap? 

• We have a problem with local residents building dams with it underneath our bridges to 

create “fishing holes” 

• Only when we make a miscalculation in sizing the riprap and it fails 

• I had a situation where the riprap was intermixed with gravel and dirt, and it stayed packed in 

place on the riverbank in a 75-year flood event, but the loose riprap placed on top of it was 

all washed downstream  

• Sometimes it does erode  

• In high velocity situations the riprap can be dislodged and carried downstream 

• We have used broken concrete from building foundations. This needs to be broken into small 

enough slabs to lock together 

• Back to back years with flood events the loose riprap did not stay 

• Several, although it’s not really the fault of the loose riprap. It’s more an application in poor 

conditions, such as steep slopes, narrow bridge high velocity conditions or too much energy 

exiting culverts  

• Does tend to degrade and flow downstream overtime  

• If it is not grouted and placed at a high velocity location it may be washed away during a 

high water event 

• Yearly we lose it to high water 

• Riprap washes out/away down into ditch, farm field, etc.  

• During high flows, on highly erosive soils the riprap can get dislodged and float downstream  

• Only with too large of slabs or broken concrete  

• When building a new slab bridge, the contractor builds the abutment, and then attaches a 

support to the abutment for building the falsework. Then they place riprap. They can't place 

riprap where the support is. After riprap, they construct the deck. When complete with the 

deck, they remove the falsework, but it is difficult to get riprap up against the abutment 

where the support was. Erosion often develops here. 

• Yes, if it is too small 

• Use larger size riprap on streams under bridges, Class E. Have had smaller material rolled 

out by floods 
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