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Project Summary 
 
The TL-6914 replacement project was conducted as part of the on-going wood-to-steel 
fire hardening of the transmission system by San Diego Gas & Electric (SDG&E) in the 
eastern part of San Diego County.  The fire hardening of the system is being conducted 
after multiple massive wildfires swept through the eastern parts of the county.  These 
wildfires resulted in the destruction of thousands of building and homes and numerous 
deaths.  These fires have burned hundreds of thousands of acres throughout San Diego 
County with most originating in the eastern areas of the County and progressing into the 
more heavily populated areas of the County and City.  Santa Ana winds were a major 
contributor to the devastation caused by these fires with these winds typically occurring 
during the fall.  Santa Ana winds blow from the deserts to the north and east of the 
County towards the coast creating hot, dry and windy conditions throughout the County.  
These winds create conditions that can result in any small fire becoming quickly out of 
control and causing mass devastation.   
 
Given the devastation caused by the fires and the loss of millions of dollars in property, 
including thousands of structures, and most importantly the loss of life there was an effort 
to determine the cause(s) of the fires as well as to minimize the potential for future 
incidents.  In some instances it was readily determined that the action of humans directly 
caused the fires while in others the cause(s) were less readily apparent.  Regardless of the 
originating cause(s), these fires and Santa Ana winds resulted in significant damage to the 
wood pole transmission line infrastructure.   
 
In recent years SDG&E has undertaken a fire hardening program of the system that 
resulted in the implementation of the wood-to-steel program.  The wood-to-steel program 
simply put includes the replacement of 1,000’s of wood transmission line poles with steel 
poles that will be much more resistant to wind and fire.  The majority of this work is n the 
eastern part of San Diego County in the less populated areas dominated by the foothills 
and mountainous areas including the Cleveland National Forest.  The work conducted by 
Hayward Baker on the TL-6914 project is a small part of this overall wood-to-steel 
program.   
 
The work included in the TL-6914 project included the construction of 96 steel 
monopoles.  51 of these monopoles were supported by drilled shaft foundations.  These 



 

drilled shaft foundations were owner designed and were completed by Hayward Baker in 
a design/bid/build procurement manner.  The remaining 45 of these monopoles were 
supported on micropile foundations.  The micropile foundations on this project were 
completed by Hayward Baker in a design/build procurement manner. 
 
The work for this and other projects included in the wood-to-steel program predominately 
occurs in the foothills and mountainous areas in the eastern portion of San Diego County.  
The terrain can consist of alluvial valleys, gently sloping hillside areas and sometimes 
steep rocky terrain.  In this area of the County most of the transmission lines cross 
property via easements owned by numerous entities.  For the TL-6914 project, properties 
traversed included those owned by water districts, the US Fish and Wildlife Service and 
the Sycuan Indian Reservation. 
 
As this was fire hardening of an existing 69 kV line, the new towers were constructed 
very near and typically directly adjacent existing towers and beneath existing live lines.  
Being directly adjacent to the existing towers with active lines required low overhead 
equipment as well as outages and tending by linemen during foundation construction 
work.  For some of the micropile work the lines needed to be spread to allow the 
helicopter to lower and/or raise equipment and materials through the lines to the required 
work locations. 
 
Geotechnical Conditions 
 
The foothills of the Peninsular Ranges are underlain by predominantly granitic rock with 
metamorphic rock locally encountered. The foothill setting where this project was 
completed includes valleys of alluvial/colluvial deposits with varying amounts of gravel, 
cobbles, and localized boulders in a silty-clayey sand or sandy clay-silt matrix.  
 
For the construction of the drilled shaft foundation elements groundwater and caving 
soils at several sites resulted in ‘Wet-Hole’ drilling methods and included the installation 
of full depth corrugated metal pipe (CMP) to provide hole stability.  Rock of varying 
quality was encountered at several locations resulting in difficult drilling conditions 
including rock coring in many locations.  In other areas, drilling included a highly 
decomposed granitic matrix with large granitic boulders within this matrix.  As our 
working areas were typically directly adjacent to existing structures and beneath existing 
lines the equipment utilized included low overhead/limited access equipment.  Limited 
access equipment with difficult drilling conditions resulted in significant challenges in 
getting the foundations installed.  Drilling in these areas was completed with a variety of 
augers, buckets and other specialized tools and included rock coring in many areas.  
Granitic material was encountered with unconfined compressive strengths of up to 
approximately 20,000 psi indicating very little weathering or decomposition in some 
areas.   
 
For the micropile foundation drilling these locations were often on the hillsides.  The 
hillside locations of the majority of the micropile foundations resulted in relatively 
shallow soil (typically decomposed granitic material) overlying granitic rock material at 



 

various states of weathering at a relatively shallow depth.  This was typical for a majority 
of the locations with a few locations having relatively deeper soil above the rock.  These 
locations with deeper soil typically occurred in areas with relatively shallower slopes 
and/or near the bottom of the slopes in valley areas.  Variation encountered in drilling 
conditions primarily included the depth to granitic rock, the depth to groundwater and the 
variability of the weathering of the rock material.   
 
Field Operation Challenges  
 
The project terrain was a large expanse of densely vegetated and fire-prone areas on 
public and private lands.  Areas traversed included lands owned by water districts, the 
U.S. Fish & Wildlife Services, and the Sycuan Indian Reservation.  Access was typically 
challenging at best, with strict environmental restrictions and several locations that only 
had footpaths. These “footpath only” sites required our crews working on these sites to 
hike into and out of the sites each day and to hand carry the smaller tools and materials 
needed to complete work in these areas.  These particular sites had the new pole 
foundation designed with micropiles and required the use of helicopters to fly our 
equipment and a majority of the material into and out of those sites.  The micropile 
locations were typically directly under existing overhead lines.  Mobilizing and 
demobilizing equipment and materials in many cases required having overhead line 
crews working directly with our crews both watching the work and spreading the lines 
when the helicopter was flying equipment or material in or out.   
 
In order to complete our work at the micropile locations Hayward Baker utilized a 
drilling platform to provide a level working surface for the drill rig and crew.  The use of 
this platform allowed for work to be performed on sloping terrain and minimized the site 
preparation needed to complete the foundation construction.  This is highly valuable in 
environmentally sensitive areas.  The platforms utilized in this work were designed and 
built in-house.  By completing work in this manner very little site preparation is needed 
and much less than if the site were to have a drilled shaft or most other types of 
foundations constructed.  In addition, the minimal site disturbance by utilizing this 
technique is one of the main factors that allows some of transmission line 
construction/replacement to be completed at all when occurring in environmentally 
sensitive areas.   
 
With a significantly reduced amount of disturbance and footprint for the working area, as 
well as not requiring an access road, the overall impact to the work site and surrounding 
area is vastly reduced.  By utilizing micropiles the materials are typically bar sections, 
steel casing and Portland cement and water for grout that is batched on site.  For a drilled 
shaft foundation materials typically include a rebar reinforcement cage and ready mixed 
concrete as well as any measures necessary should drilled shaft stabilization be required.  
Total material utilized in the micropile operation is a fraction of that used for drilled 
shafts.  The amount of spoils generated during the two operations is also vastly 
diminished with micropiles and the very limited amount of spoils generated during 
micropile drilling can typically be spread around the work site.   
 



 

Micropiles for these sites are constructed in a circular array from the platform.  The 
number of micropiles in the circular array can vary greatly based on the loading 
requirements of each individual pole location.  Whether the pole is in line with the 
transmission line, at a turning point or at an end structure has great bearing on the loading 
for the location and the foundation design.  The micropiles are typically constructed with 
casing in the upper portion and a central bar extending to the bottom of the micropile and 
up through the cap plate.  The casing consists of 80 ksi pipe in threaded sections and can 
vary both in pipe diameter and wall thickness.  Typical micropile diameters vary from 
approximately 6”-10” with associated casing used of essentially a matching diameter and 
wall thicknesses typically on the order of ½”-5/8”.  The number of micropiles in any 
individual array can typically vary from as few as 4 to as many as 16, or in rare cases 
even more.  The embedment of the micropiles is dictated by the loading and the 
geotechnical conditions including the depth to rock.  Micropiles in this type of 
applications are typically fairly shallow and usually less than 50’ in length. 
 
The cap plates for these structures can become quite heavy with large foundation loads.  
For this project some of the plates weighed nearly 7,000 lbs.  Plates of these weights 
required placement with the Sky Crane.  Depending on the weights of the materials and 
equipment a variety of helicopters can be used in the construction.  The largest of the 
helicopters utilized on this project was the Sky Crane.  Some of the micropile sites had 
limited road access that forklifts could traverse and one of the sites could be reached with 
a 200 ton crane reaching up and over a roadway.  These access conditions, while still 
having restrictions, reduced the need for helicopter support in these areas.  During 
construction many temporary road closures were required as well as periodic traffic 
control.    
 
In the case of the drilled shaft foundations, all locations had our crews work directly 
under overhead power lines. Typical drilled shaft foundations ranged in size from 6’-0” 
to 8’-0” in diameter with depths ranging from 14’-0’ to 45’-0”. The field crews 
encountered varying amounts of rock oftentimes requiring coring techniques and 
specialized tooling (rock strengths of up to 20,000 psi were encountered in some of the 
drilled shafts). Pole Sites were typically approximately 1,000 feet apart and had no direct 
linear access from one to the next making the movement of drilling and support 
equipment a critical component of project success.  
 
Even with all of the access restrictions due to environmental and other concerns there was 
constant monitoring of the weather and fire conditions throughout the work area.  The 
conditions that were of most concern were the temperature and wind.  Whenever it was 
determined that conditions were such that the risk of fire exceeded a certain threshold 
work was suspended until such time as weather conditions were determine to be 
acceptable for work to proceed.   
 
Results 
 
Hayward Baker was fortunate to have recently completed a similar project in similar 
terrain and geotechnical conditions which allowed us to avoid some of the typical 



 

learning curve issues that can sometimes be experienced on especially difficult and 
challenging projects. Through those lessons learned, plans were developed to maximize 
the organization of the field operations and promote teamwork.  This challenging project 
was completed on time and, more importantly, without any safety incidents!  
 
 
 


