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1Protecting People, Property, & the Environment

Presenter
Presentation Notes
CM for Watershed Services Program. Safe to say construction is a challenging endeavor for both the inspection team and the contactor. I’m here to share a few adventures and insights we’ve encountered along way.



MEP Construction Observation
• MEP CO to ensure 

conformance w/ 
approved plans/specs

• Currently ~ 60 
projects

• Limited role, large 
area

• CO a learning process; 
works both ways!
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My role to ensure compliance with the approved plans and Urban Drainage construction specifications. Currently I inspect about 60 private developer and government build projects throughout the District. I serve as a subject matter expert for the project team.



Trying to get ahead of the curve!
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Because my time for any one project is fairly limited, we like to kickoff construction with a precon meeting where we discuss materials, construction techniques, water control, etc. In this photo the grouted boulder rundown was built without local government or Urban Drainage inspection. We call this a “do over”.



Drop Structures: Subgrade
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Let’s start by talking about drop structures. Here is a great example compacted subgrade. Well-compacted subgrade helps prevents future settlement and piping issues.



Drop Structures: Subgrade
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Note the difference in this photo.  The uncompacted subgrade and soil with the drop footprint and between the boulders creates a settlement issue and promotes subsurface piping beneath the grout. 



Drop Structures: Water Control
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Water control can make or break a project. We recommend installing well points outside and downstream of the drop footprint and at least 2 ft below finish subgrade. Surface water diversion is also crucial to prevent subgrade erosion and muck excavation.



Drop Structures: Subgrade
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Using bedding instead of proper water control and compacted subgrade isn’t permitted. Note the well point location. Too high and within the drop footprint and the bedding creates a path for subsurface flows that may damage the structure. 



Drop Structures: Subgrade
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The same goes for using riprap to stabilize subgrade. Note the muck and saturated soils at the toe of the structure. time to reassess and start over here.



GSB/Sculpted Drops: Perimeter Grouting
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We also require perimeter trenches to prevent lateral scouring and piping. These should be excavated about 1-ft below finish subgrade. Good job protecting the subgrade from snow and runoff.  



GSB/Sculpted Drops: Perimeter Grouting
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Here’s an example of good perimeter grouting;  it’s kept low to allow soil backfill and finished rough to allow soil particles and vegetation roots to adhere to the grout. Note the higher grout elevation between the boulders will help prevent rill erosion created by gaps between the boulders.



GSB/Sculpted Drops: Perimeter Grouting
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This is subgrade for a sculpted concrete emergency spillway into the main channel from a water quality pond. Nice job all around.



Drop Structure Cutoffs
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Site conditions such as sandy or soft, unstable soils may require a change in cutoff material from concrete to sheet pile. Getting to design depth is critical to ensure proper subsurface drainage cutoff. Tree roots or alluvium may require slight field adjustments as approved by the design engineer.



Drop Structure Cutoffs
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For concrete cutoffs the issues to watch are slumping, groundwater intrusion, and unconsolidated soil. You can see all of those in this photo. It also helps to clear at least one side of the trench so that crews don’t kick dirt into the grout while they’re placing it.  



Grout Cutoff: Keyways
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Often it’s easier to construct the cutoff before placing the boulders. In those cases, it’s important to get an adequate keyway established to help bond the two pours together and minimize cold joint issues. Here’s an instance where the keyway is way too small to be effective. We recommend at least a 2 x 4 keyway per CDOT standards.  



Grout Cutoff: Keyways
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Better example of a well-defined keyway, however, we prefer that the concrete be left in a roughened condition to help the next grout pour adhere and prevent possible seepage issues. 



Grouting
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Here the grout too far upstream and won’t permit proper soil riprap installation. The smooth concrete allows saturated soil particles to easily wash away and leave an exposed surface. Better to cut back on the grout and leave the exposed surface rough. 



Grouting
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Here’s a grouted boulder LFC in a detention pond. The grout’s too high and wide and we’re left with an exposed concrete surface that won’t allow vegetation growth. The key is to not over-excavate behind the boulders and keep the grout level at least six inches below the back of boulders. Good job leaving the grout in a roughened condition, however!



Grouting
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Nice example of concealed grout and vegetation establishment up to the channel.



Materials: Boulders & Riprap
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A poor example of materials selection and placement. This crescent-shaped boulder is perched on a layer of soil riprap that will most likely settle once it’s saturated. The voids between adjacent boulders are also an issue during grouting.  



Materials: Boulders & Riprap
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Another creative use of an eccentric boulder. Top surface awesome, but the rest of the boulder doesn’t meet spec, plus it’s perched on riprap.



Materials: Boulders & Riprap
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Careful materials selection will avoid problems such as having to remove and replace this unacceptable 36-inch boulder comprised of  calcite and mica while the grout pump and concrete trucks are idling onsite.  



Materials: Boulders & Riprap
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This is an onsite waste pile for 18-inch boulders. It would have been better to have upsized deliveries to 24 inch boulders and saved the cost of wastage or sending it back to the quarry. It is not uncommon to have to upsize or downsize materials to meet spec during the course of a project.



Other Issues
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Propping boulders up on riprap to make grade can be an issue. There isn’t any way to ensure subgrade is sealed off to prevent piping, voids, and settlement. Also, if the grout level is only ½ way up from subgrade it means we’re getting less boulder grouted.



Other Issues: Exceptions
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It is, however, okay to use one piece of small riprap to level one end of a boulder or to keep it from rotating out of position. 



Other Issues
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Nice example Sloping grouted Boulder Drop; See more rock than grout, sheet pile cutoff is hidden and overall good rock selection and placement



Installation Pointers: 2 x 4 Rule
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2 by 4 rule helps crews keep adequate clearance between boulders for grout penetration and vibrator use. It also ensures boulders aren’t set too far apart and reduces the overall amount of exposed concrete.



Installation Pointers: 360° Rule
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We also use the 360 degree rule. Foreman does a walk around entire perimeter during grouting to ensure voids are closed and that the grout level correct and finished per specification. Here the boulders were set too close and the grout couldn’t seal off voids between the boulders. 



Storm Sewer Outfalls & Rundowns
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Outfalls are the most common structure we inspect and have their own construction issues. We like to work with the field crews to locate the proper location and elevation. In this photo the outfall was installed per the plan location and elevation, but it ended up too high and beyond the bank. Now it’s a hydraulic problem and Erosion problem and should be reset, toewall and all. 



Storm Sewer Outfalls & Rundowns
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Another common issue with outfalls are joint restraints. We recommend trimming the interior threads flush with the bolts so that there aren’t future maintenance issues due to debris catching and blockage. 



Teachable Moments
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I’ll leave you to ponder these next four photos. This first one if where a retaining wall, footer, and drop structure cutoff wall and boulders all come together. See any issues? 



Teachable Moments
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On this next one, the drop structure was build around a power pole that Excel will remove in a few months. When the pole is pulled there is not way to be certain the structural stability won’t be compromised.  



Teachable Moments
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I call this check structure rising from the earth. The view is looking upstream. Makes you go hmmmm.



Teachable Moments
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And lastly, here’s a handrail on a WQ outlet structure. This falls under the measure twice, fabricate once column.


	Adventures in Construction Observation
	MEP Construction Observation
	Trying to get ahead of the curve!
	Drop Structures: Subgrade
	Drop Structures: Subgrade
	Drop Structures: Water Control
	Drop Structures: Subgrade
	Drop Structures: Subgrade
	GSB/Sculpted Drops: Perimeter Grouting
	GSB/Sculpted Drops: Perimeter Grouting
	GSB/Sculpted Drops: Perimeter Grouting
	Drop Structure Cutoffs
	Drop Structure Cutoffs
	Grout Cutoff: Keyways
	Grout Cutoff: Keyways
	Grouting
	Grouting
	Grouting
	Materials: Boulders & Riprap
	Materials: Boulders & Riprap
	Materials: Boulders & Riprap
	Materials: Boulders & Riprap
	Other Issues
	Other Issues: Exceptions
	Other Issues
	Installation Pointers: 2 x 4 Rule
	Installation Pointers: 360° Rule
	Storm Sewer Outfalls & Rundowns
	Storm Sewer Outfalls & Rundowns
	Teachable Moments
	Teachable Moments
	Teachable Moments
	Teachable Moments

