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INTRODUCTION 
 
The purpose of the project is to replace a crushed culvert pipe at SIS 005 PM 18.85 
(Figure 1) as part of the South Weed Pavement Rehab Project. Design Unit R5 requested 
recommendations for suitable trenchless excavation methods. The request was sent to the 
Office of Geotechnical Design North (OGDN) Branch B on January 12, 2015. This 
memo is based on field observations made on January 27, 2015, discussions with 
Redding staff from Design Unit R2 and OGDN, Microstation (dgn) files provided by 
Design Branch R5 in January and March, 2015, and as-built files from Contract 02-
035804.  
 
PROJECT DESCRIPTION 
 
The proposal is to replace the existing collapsed 24” CMP with a new 36” smooth pipe using 
trenchless excavation beneath the freeway and cut and cover excavation along the northbound 
shoulder (Figure 2). The alignment of the proposed new smooth 36” pipe will extend from a DI 
located right of the freeway, across the northbound off ramp and northbound lanes, to a DI in the 
median of the freeway. The depth of the proposed pipe is approximately 11’-12’ below the 
ground surface. The plans indicate that 246.1’ of the proposed pipe will require trenchless 
excavation beneath the northbound off ramp, northbound lanes and a portion of the median. The 
existing pipe will be abandoned in the area of trenchless excavation and the vertical separation 
between the existing and proposed pipes will be as little as 1.6 vertical feet (Figure 3). The 
proposed jacking and receiving pits will be approximately 15 feet deep and 40 feet in length and 
width at the ends of the trenchless excavation, in the shoulder and the median.  
 
Adjacent to the freeway, the southern portion of the proposed pipe will be placed in the shoulder 
using cut and cover excavation. The old pipe will be removed.  
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GEOTECHNICAL INVESTIGATION 
 
Our field investigation and study of existing maps indicate that igneous volcanic rock is exposed 
along the railway on the hillside east of the freeway, approximately 80’ from the site of the 
jacking pit and pipe. Based on visual inspection, the rock appears to be rhyolite, although 
andesite is more common in the Cascade Range. The rock is very fine grained, massive, light 
gray and pale red, fresh, hard, moderately fractured, and appears to contain approximately 1% 
mafic minerals. 
 
Caltrans Design Information Bulletin (DIB) 83-04 recommends a minimum of two borings when 
considering trenchless excavation techniques to characterize subsurface conditions regarding the 
nature of the material and the location of groundwater. However, no subsurface investigation 
was performed due to the project schedule. 
 
We found no boring records or LOTB’s available within the project limits; however, we found 
LOTB’s from both the Highway Avenue Undercrossing and the Siskiyou Way Undercrossing. 
The LOTB’s may not be indicative of the subsurface conditions along the alignment proposed 
culvert alignment. 
 
Examination of LOTB’s from the Highway Avenue Undercrossing at approximately PM 18.9 
indicated the presence of silt and sand with gravel and cobbles at a lower elevation than the 
proposed pipe, between 3520’ and 3470’ (Contract 02-035804). The proposed pipe (PM 18.85) 
will be between 3530’ and 3540’. Groundwater was found approximately 15’ below the ground 
surface, at an elevation of 3484’. 
 
Study of LOTB’s from the Siskiyou Way Undercrossing at approximately PM 18.7 indicated the 
presence of sand, gravel and boulders, saturated and wet fine silty sand with scattered gravel, 
red-brown saturated fine-medium moderately silty sand and gravel between 3530’ and 3560’ in 
elevation. Groundwater was found near the surface at an elevation of 3558’. 
 
The elevation of groundwater is not known along the alignment of the proposed pipe, because we 
did not drill and monitor groundwater. Nearby, groundwater occurs at the surface and 
approximately 15’ below the surface, at elevations of 3558’ and 3484’, according to the LOTB’s.  
 
In addition, discussions with Design Branch R5 on January 27, 2015 and examination of as builts 
indicated that drainage from Boles Creek is carried beneath the freeway. Surface observations on 
January 27, 2015 indicated that Boles Creek carried a large volume of water at that time.  
 
RECOMMENDATIONS 
 
Excavation will likely encounter artificial fill beneath the northbound lanes and in the median. 
Bedrock may be encountered during excavation on the right side of the freeway, based on the 
proximity of the volcanic rock exposed adjacent to the railway. 
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Jacking/Receiving Pits 
 
We recommend temporary shoring for the jacking and receiving pits.  
 
Methods of Trenchless Excavation 
 
Currently, we lack subsurface data along the proposed culvert alignment on which to base 
recommendations for trenchless excavation. However, we can provide general guidance 
regarding three techniques.  
 
Because the existing and new pipes will be within 1.6 feet of each other, we recommend 
a relatively accurate method of trenchless excavation to avoid damaging the new pipe 
during its installation. 
 
Auger Boring or Pipe Ramming, or a combination of these methods, could be successful 
in installing the proposed 36” pipe a distance of 246.1’. Below is a summary of the two 
techniques. The summary is based on the references provided below and do not 
necessarily reflect the actual limits of these techniques as currently practiced by all 
contractors. We have found that there is a great deal of variability between contractors 
with regard to trenchless technology. Microtunneling is a more accurate method of 
trenchless excavation, which is recommended in areas of high groundwater, should that 
be the case; however, we currently lack specifications. 
 
Table 1. – Summary of two methods of trenchless excavation. 
 

OBSTRUCTION 
SIZE 

Auger Boring Pipe Ramming 

≤33% pipe 
diameter 

≤90% pipe 
diameter 

LENGTH 
(approximate) 

40-500 feet 40->300 feet 

ACCURACY Medium Low 

PIPE 
8-60" diam.; steel 

4-138" diam.; 
steel 

HIGH 
GROUNDWATER Unsuitable Possible 

 
Abandonment of the non-collapsed portion of the existing pipe, without backfilling the 
abandoned pipe, can create potential for deformation of the fill and provide a conduit for 
drainage. According to our discussions with Design Unit R5, the collapsed section of the 
existing pipe is directly under the northbound #2 lane; however, there probably are 
portions of the existing pipe that are not collapsed.  
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CONSTRUCTION CONSIDERATIONS 
 
Bedrock may be encountered during excavation of the jacking/receiving pit located on 
the northbound shoulder and during cut and cover construction along the shoulder right 
of the freeway as the proposed pipe is 12” larger in diameter than the existing pipe. 
 
Cobbles and boulders may be encountered in the fill.  
 
While we do not anticipate that groundwater will be encountered based on the level of 
groundwater shown in the LOTB’s from the Highway Undercrossing, we have no data within the 
project site.  
 
During trenchless excavation, the new pipe may be damaged if it encounters the existing, 
abandoned pipe. 
 
We recommend that this office be contacted when the project plans and specifications are 
completed to allow for a final review. If you have any questions or comments, please contact 
Dawn McGuire at 707-441-3994 or Charlie Narwold at 707 445-6036. 
 
Report by:      Reviewed by: 
 
 

 
 

 
 
DAWN MCGUIRE, C.E.G. #2280, CHG 905 CHARLIE NARWOLD, C.E.G. #2335 
Engineering Geologist    Senior Engineering Geologist 
Office of Geotechnical Design - North   Office of Geotechnical Design - North 
Branch B      Branch B 
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REFERENCES 
 
Design Information Bulletin No. 83-04, 2014, Caltrans Supplement to FHWA Culvert 
Repair Practices Manual: California Department of Transportation, 202 pages. Updated 
in August 2014; available online at http://www.dot.ca.gov/hq/oppd/dib/dib83-04.pdf 
 
Federal Highway Administration Publication no. FHWA-RD-94-096, 1995, Culvert 
Repair Practices Manual, Volumes 1 and 2. See Volume 1, Chapter 7 – Culvert 
Replacement, p. 7-38 to 7-45. 
 
Caltrans Division of Design, Highway Drainage Design, 
http://onramp.dot.ca.gov/hq/design/drainage/ 
 
Attachments 
 
Figure 1. – Vicinity map. 
Figure 2. – Plan map. 
Figure 3. – Drainage profile showing new culvert and existing culvert. 
 
c: OGDN Project File 
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Figure 3. -- Drainage profile for culvert replacement, 02-SIS-005-18.85, EA 02-04G8201, EFIS: 02 1400 0063.
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INFORMATIONAL HANDOUT 
FOR A CONSTRUCTION CONTRACT 

ON INTERSTATE 5 IN SISKIYOU COUNTY  

(From Mt. Shasta to Weed) 

 
SOUTH WEED REHAB PROJECT 

SIS-5-PM R11.4/R19.1 

 
For  

Optional Locations for Permanent Disposal of: 
Asphalt-concrete grindings, aggregate base, 

concrete, and earthen material:  

1) City of Mt. Shasta, City Department of Public Works, site 
located at: 1990 S. Mt. Shasta Blvd. / Mt. Shasta, CA   

2) Sousa Ready Mix, a privately owned commercial quarry 
located at: 110 Mt. Quarry Rd. / Mt. Shasta, CA  

3) Caltrans Abrams Disposal, a Caltrans disposal site for 
earthen material located on Interstate 5 

4) Caltrans Solus Hill Disposal, a Caltrans disposal site for 
earthen material located on State Route 97 

 
Note: The records from this compilation may be inspected in the District Office at 1657 
Riverside Drive Redding, CA 96001 or Contact the Disposal Site Coordinator, Russ Irvin, 
(530) 225-2084, email: Russell_Irvin@dot.ca.gov 

Facts stated herein are as known to the State of California, Caltrans, and are to be verified 
by the Contractor prior to bid in accordance with Section 2 “Bidding” of the 2010 Standard 
Specifications.   
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General Information 

These sites are provided for use by Caltrans, at the option of the contractor, for the permanent 

disposal of material generated during the South Weed Rehab Project.  It is anticipated the 

following amounts of excess material will be generated: 

 Asphalt-Concrete Grindings - 42,000 cubic yards 

 Aggregate Base - 6,250 cubic yards 

 Concrete Chunks - 3,350 cubic yards 

 Earthen - 1,050 cubic yards 

The following provisions apply to all sites:  

• Delivery and placement of material will need to be coordinated with the contacts 

responsible for each site.  See the individual aerials for contact information. 

• Sites anticipated to be used must be included in the contractor’s Storm Water Pollution 

Control Plan and all Construction Storm Water Best Management Practices shall apply to 

those sites.  No additional compensation shall be made for placement of the erosion 

control measures at disposal sites. 

• Existing facilities at these disposal sites shall be protected from damage by the contractor 

in accordance with Section 5-1.36 “Property and Facility Preservation” of the Standard 

Specifications. 

• The contractor bears all liability for damage to haul vehicles and any facility or 

equipment damaged by the contractor’s use of the site. The State assumes no liability for 

damage to contractor’s equipment.   

• Materials are to be placed within the site limits in an organized and safe manner with no 

risk of instability to embankments or drainage facilities. 

• All asphalt grindings generated by this project not placed in a disposal site identified by 

Caltrans will remain property of the contractor. 

• If the contractor uses a disposal location other than those shown in this Materials 

Information Handout attention is directed to Section 5-1.20B(4) of the Standard 

Specifications. 

• Disposal or reuse of savaged materials will be in accordance with Section 14 and Section 

15 of the 2010 Standard Specifications.  

• These sites have been environmentally approved for this project, however, they are not 

warranted to be completely satisfactory to the contractor’s needs. 
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Location Map: Disposal Site Locations 1, 2 & 3  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Site #2: 

110 Mt. Quarry Rd./Mt. Shasta 

Site #1: 

1990 S. Shasta Blvd./Mt. Shasta 

Site #3 

SIS-5-13.7 (median) 

Disposal Sites 

Project Limits 
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Optional Site 1: City of Mt. Shasta, SIS-5-8.7 (NB) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The site is provided by the City of Mt. Shasta and is located approximately 1 mile north of State 

Route 89 at the south end of Mt. Shasta Blvd.  It is accessed off I-5 from the Mt. Shasta City Exit 

(#737) which is located 2.7 miles south of the southern project limits.  Up to 5,000 cubic yards of 

asphalt concrete grindings, and only grindings, may be deposited here.  Temporary stockpiling 

will not be allowed and any grindings deposited at this location will become property of the City 

of Mt. Shasta.   

Contact information:  
Facility location:  

1990 S. Mt. Shasta Blvd., Mt. Shasta 

Public Works Director - Rod Bryan, Phone: (530) 926-7526  

Provisions that apply to this site: 

• The contractor shall contact the Public Works Director Rod Bryan at least 1 week prior to 

disposal at this site.   

• Only AC grindings will be accepted at this location, no more than 5,000 cubic yards. 

Site #1 

SR 89 (SB) 

Exit (#736): 

McCloud/Lassen 

National Park  

 
N 

I-5  

Disposal Site 

Disposal Access 

 



CALTRANS CONTRACT NO.: 02-4G8204 (EFIS: 0214000063) 

02- SIS-5-R11.4/R19.1 

 

Page 5 

Optional Site 2: Sousa Ready Mix, SIS-5-13.19 (NB)  

 

The disposal site is The Sousa Ready Mix quarry located off Abrams Rd. (Exit #741) on the east 

side of Interstate 5 at the end of Mt. Quarry Rd.  It is a commercial quarry.    

Contact information:  
Facility location:  

110 Mt. Quarry Rd., Mt. Shasta 

Quarry Manager - Greg Juell, Phone: (530) 926-4485  

Provisions that apply to this site: 

• The contractor shall contact the quarry manager Greg Juell at least 2 weeks prior disposal 

at this site.   

• The quarry will accept the following excess material: Asphalt-concrete grindings, 

aggregate base, and concrete (No rock or dirt). 

• Asphalt concrete, aggregate base, and concrete should be separated.  Concrete chunks 

should be less than 2 feet by 2 feet with no rebar.  Material not meeting this criteria will 

still be accepted, but will cost more.    

Abrams Lake Rd. 

Exit #741 

 
N 

Mt. Quarry Rd. 

Disposal Site Access 

Quarry 

Project Limits 
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Optional Site 3: Caltrans Abrams Disposal, SIS-5-13.7 (Median) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact information:  
Facility location: SIS-5-13.7 (Median) 

Caltrans Mt. Shasta Maintenance Supervisor - Jerry Brown: Phone: (530) 235-2839 

 Provisions that apply to this site: 

• The contractor shall contact the Caltrans Maintenance Supervisor Jerry Brown at least 1 

week prior to disposal at this site.   

• Only earthen (rocks & soil) will be accepted at this location. 

  

 
N 

Disposal Site 

Site Access 

Project Limits 
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Optional Site 4: Caltrans Solus Hill Disposal, SIS-97-4.9 (NB) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact information:  
Facility location: SIS-97-4.5 (NB) 

Caltrans Mt. Shasta Maintenance Supervisor - Jerry Brown: Phone: (530) 235-2839 

 Provisions that apply to this site: 

• The contractor shall contact the Caltrans Maintenance Supervisor Jerry Brown at least 1 

week prior to disposal at this site.  

• Only earthen (rocks & soil) will be accepted at this location. 

 

N 

Disposal Site 

Site Access 

5 miles to I-5 

SR 97 
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This document describes the installation procedure for Lufft IRS series of roadway surface sensors. 
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1.0  Purpose and Scope 

This purpose of this procedure is to detail the Caltrans D02 accepted procedure for installation 

of the Lufft IRS series Roadway Surface Sensors (RSS) installation for both new construction 

and replacement where the replacement requires the installation of a new housing.   

The procedure scope includes the minimum requirements and limitations regarding the pre-

qualification of both the RSS devices and the pavement they are to be installed in, RSS sensor 

placement in the lane, RSS leveling with the pavement, RSS plastic insert torque 

requirements, cable installation and sealing in the pavement, cable extension & splicing, cable 

and RSS correlation identification, subsurface sensor installation, and  minimum cable slack 

length in RWIS cabinet and pull boxes.   
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2.0 Materials and Tools 

The following equipment and supplies are necessary to complete the install procedure: 

 Torque wrench calibrated to 2 Nm with a 3 MM hex drive bit. 

 Concrete saw with blades for cutting ½’ wide by 3” deep slot in pavement.    

 Hole saw for cutting 6” diameter hole 3” deep in pavement. 

 Hammer Drill with ¾” by 18” masonry bit for drilling holes for sub-surface sensors. 

 Water supply to wash the saw cuts and holes clean. 

 Power Washer to wash the cuts and holes.  

 Air compressor with blow pipe to clean and dry the saw cuts and holes. 

 A wet/dry vacuum with a small nozzle to clean in and around sub-surface sensor hole. 

 5/8” backer rod. 

 Joint sealant to fix the RSS in the pavement. 

 Duct tape to keep joint sealant build up from occurring at interface of RSS hole, saw 

cuts and pavement. 

 Sealant for sealing the cabling in the saw cuts. 

 Method for layout of saw cuts and holes, chalk line, paint, etc. 

 Straight Edge (Level) 

 Weights to hold the RSS in place while pouring the joint sealant 

 Tool for seating backer rod & cable in saw cuts. 

 Common hand tools (screwdrivers, wrenches) 
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3.0 Warnings 

 Warning: The cable connections at the body of the RSS must not be opened under any 

circumstances!  

 

 The Cable can only be shortened at the end furthest from the sensor itself. 

 

 The sensor cable must be protected by a sheath or backer rod. 

 

 Warning: Damage to the sheathing of the communications cable or external sensors 

will lead to the ingress of water into the sensor! Sensors with damaged cables must not 

be installed and can only be repaired by Lufft. 

 

 Under no circumstances must the road sensor protrude above the surface of the road 

(possible damage due to snow-plows). 

 

 The RSS and Sensor Lead-In Cable must not be exposed to temperatures greater than 

175° F 

 

 The sealants must be applied to clean DRY surfaces in dry weather conditions. 

 

 The  retention screws holding the plastic insert in the sensor must be torqued to 2 Nm 

 

 Do not allow traffic on the lanes until the sealants have cured properly.   
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4.0 Initial Preparation 

4.1 Roadway Surface Sensor Pre-Install Inspection 

3.1.1 Insure Watertight Integrity of RSS 

Pre-inspection of the Roadway Surface Sensors, (RSS), shall be performed to insure the RSSs 

and cabling are acceptable for installation.  Any damage to the seal in the cable connection to 

RSS housing or cuts or abrasion in the cable jacket which could allow water intrusion will 

void the warranty and exclude that RSS form being installable. See Figure 1 RSS Housing 

with Cable Glands Highlighted.   

 

The Sensor body shall have no visible defects or damage, this device is rated IP68 which is 

rated for continuous immersion in water and is hermetically sealed.  Any damage to the shape 

of the body, the screw fasteners that hold the plastic electronics body in the housing, or the 

plastic electronics body itself will void the unit form being installable and must be returned to 

the manufacturer for repair or replacement.    

 

Figure 1 RSS Housing with Cable Glands Highlighted 

 

3.1.2 Check for Installation Leveling Aids and Protective Covering  

In addition the surface sensor shall have the installation aids, metal L brackets, and green 

protective film installed. See Figure 2 Installation Aids and Green Protective Film. 
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Figure 2 Installation Aids and Green Protective Film 

3.1.3 Sub-Surface Sensor Checks 

If any of the RSSs have Sub-Surface Sensors, (SSS), the lengths will need to be measured 

these measurements will be needed a later step, they should be approximately 20”.  

 

If one or more of the temperature sensors is marked with a red cable flag on which a depth is 

marked that sensor depth will have to be confirmed with the Design Engineer of the 

accompanying Roadway Information Weather System (RWIS).   

3.1.4 Check for Presence of 120 Ohm Termination Resistor 

Check for the presence of a RS 485 termination resistor by measuring the resistance on the 

communications wiring.  All sensor lead-in cables have four wires and a braided shield, some 

are color coded with Green and Yellow designating the RS-485 communications wires, some 

have all black wires numbered 1 through 4 with the numbers printed in white and numbers 3 

and 4 indicating the RS-485 communication wires.  Use an Ohmmeter to measure the 

resistance between the two RS-485 communications wires it should read near 120 Ohms give 

or take 20 Ohms.  If the resistance is significantly different please contact the Design 

Engineer to have the RSSs checked and resistors installed if necessary.  See Table 1 Below    

Table 1 Extension Cable Color Code 

Sensor Lead-In Cable 

Color 

Sensor Lead-In 

Cable # 

Extension Cable 

Color 

Wire Designation 

White 1 Gray Pair Negative Power 

Supply 

Brown 2 Brown Pair Positive Power 

Supply 

Green 3 Green Pair RS-485A 

Yellow 4 Orange Pair RS-485 B 
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3.2 Pavement Pre-Install Inspection 

The pavement where the RSS is to be installed must be free of cracking or rutting that could 

cause inaccurate measurements or premature failure of the RSS.  i.e. the pavement must be 

flat with the surrounding pavement, not ruts or humps, that could cause water to stand on the 

RSS or it to be unduly exposed to damage or wear being hit by snow plows, sweepers or other 

equipment.  Cracking of the pavement should not be to the extent that breakouts are 

occurring, or the act of saw cutting and hole drilling will cause those conditions to occur.  

Should any of the aforementioned conditions exist the Design Engineer of the RWIS system 

must be consulted for possible relocation.  The edges of the saw cuts and holes must be square 

and not spalled or rounded as the sealants will not make the proper bond  and cause premature 

failure of the system. 

 

4.0 Layout for Holes and Saw Cuts 

4.1 RSS Hole and Saw Cut Layout 

Place markings on the pavement for the placement of the RSSs in the center of each lane, not 

in the wheel tracks, designated to receive a RSS at the designated Mile Post (MP) in the plans.  

Minor adjustment of the placement of each RSS will be necessary so that a straight saw cut 

from the pull box entry conduit to each RSS can be accomplished without the need to have 

more than one sensor lead-in cable in any one saw cut.  Care also needs to be taken to insure 

that the saw cuts do not come closer than 6” apart while still in the traffic lane.  See Figure 3 

Radial Saw Cut Layout. 

 

The communication cable employed for the RSSs is not like Detector Loop Cable, (DLC), or 

DLC lead in wire and is not suitable for angled cuts with sharp corners, straight cuts are 

preferred.   

 

The layout in Figure 3 is an example only; this layout will need to be augmented as the lane 

conditions dictate.  i.e. a divided highway will have to have a pull box in the median, or on 

each shoulder, other lane configurations will require alternative layouts to accommodate the 

individual conditions at the site.  The point being there should be no need for multiple Sensor 

Lead-In Cables in one slot nor for angled cuts to make turns in the run form the pull box entry 

conduit to the RSS.   

 

 



  

California Department of Transpiration 

         District 02 ITS Engineering and Support 

© Caltrans D02 ITS 2014 
 

 

1/14/2015 Lufft Surface Sensor Install Procedure 

(09-23-14A).docx 

Page 11 of 39 

 

 

Figure 3 Radial Saw Cut Layout 

4.2 SSS Hole and Saw Cut to Accommodate Sub-Surface Sensor/Sensors 

Some RSSs will include one or two sub-surface temperature sensors and the associated hole 

will need to be modified for the installation of the SSS.  The sub surface sensors are designed 

to be installed at specific depths, see Figure 4 Sub-Surface Sensor Designation.   

  

Figure 4 Sub-Surface Sensor Designation 

4.2.1 Sub-Surface Sensor-1 

For SSS-1 a saw cut is required at 70° CCW in relation to the Sensor Lead-In Cable the cut 

shall be ½’ wide and 3” deep and the length will depend on the measurement taken in step 3.0 
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Initial Preparation.  The depth of the sensor which is located at the very tip of the cable will 

need to be at the specified depth so the saw cut will have to run till the arbor, or center axis of 

the saw blade, passes over the point where the tip of the cable will extend to ensuring the 

sensor is not raised up in the trailing end of the saw cut.  See Figure 7, 2" Deep Sub-Surface 

Sensor 1. 

4.2.2 Sub-Surface Sensor-2 

For SSS-2 a 3” deep cut will also be necessary to extend out 7.75” at 70° CW in relation to 

the Sensor Lead-In Cable.  Again the saw arbor will have to extend over the 7.75” mark to 

ensure the cut is 3” deep all the way to the 7.75” mark.  At the 7.75” mark a hole will need to 

be drilled ¾” in diameter and 11” in depth as measured form the bottom of the saw cut, or 14” 

from the pavement surface there should be no sharp corner where the SSS cable bends down 

into the hole, use a hammer and chisel or screwdriver if necessary. See Figure 5 Hole and slot 

for Sub-Surface Sensor. 

4.2.3 Sub-Surface Sensor Special Case Sensor-2 is Omitted 

If temperature sensor 2 is omitted and temperature sensor 1 is included it will be installed as 

per the instructions for temperature sensor 2. i.e. as per Figure 5. 

4.2.4 Sub-Surface Sensor Marked with a Red Flag 

If one of the temperature sensors is marked with a red cable flag on which a depth is marked 

that sensors installation depth will have to be confirmed with the Design Engineer of the 

accompanying RWIS.   
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Figure 5 Hole and Slot for Sub-Surface Sensor 2 

5.0 Drilling, Cutting, and Cleaning 

5.1 RSS Hole Drilling 

The hole drilled for the sensor must be 6” in diameter and 3” deep.  This will accommodate 

the body of the sensor and the cable glands.  Saw cuts where any SSS cables extend will 

accommodate the enlarged SSS cabling with waterproofing heat shrink.  The RSS hole must 

be drilled first and the bottom of the hole cleared to a level surface at 3” depth.      

5.2 Saw Cuts for Communications Cabling 

The saw cuts for the communication cables shall be straight runs from the pull box entry 

conduit to the RSS hole.  The saw cut will extent through the hole to the extent that the arbor, 

or centerline of the saw blade passes the edge of the hole where the Sensor Lead-In Cable 

passes into the RSS hole thus making the bottom of the cut level at 3” deep all the way into 

the RSS hole. See Figure 6 Sensor Lead-In Cable Saw Cut to RSS Hole.   
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Figure 6 Sensor Lead-In Cable Saw Cut to RSS Hole 

5.3 Saw Cuts for 2” Deep Sub-Surface Sensor 1 

The saw cut for SSS-1, if any, will be 3” deep the entire length of the sensor cable and sensor 

itself, it will extend from the edge of the RSS hole to the tip of the sensor, will not have any 

sharp edges and will not cause the sensor to rise up at the end of the saw cut.  See Figure 7 2" 

Deep Sub-Surface Sensor. 

 

Figure 7 2" Deep Sub-Surface Sensor 1 

5.4 Saw Cuts for 14” Deep Sub-Surface Sensor 2 
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The saw cut for SSS-2 will be 3 ” deep between the RSS hole and the SSS-2 hole with no 

sharp edges the hole depth may need to be modified so there is room for the sensor to fit all 

the way in without cable sticking up in the saw cut. See Figure 8 SSS-2 In Place.  

 

 

Figure 8 SSS-2 In Place 

5.5 Cleaning the Holes and Saw Cuts 

5.5.1 Initial Cleaning After Saw Cuts and Holes are Drilled 

After the saw cutting and hole drilling is complete power wash the slots and 6” hole with 

water as a solvent to loosen and displace the slurry left from the cutting processes, then blow 

out thoroughly with compressed air till dry.  Inspect the RSS hole and saw cuts for even 

bottom surfaces with no jagged or rough protrusions into the areas where cabling will be laid.  

Inspect the saw cuts and holes for slurry, sand or mud on the edges or bottoms that will 

prohibit the integrity of the adhesion of the sealants to the surrounding pavement. Scrape, 

wash and use compressed air to blow dry any remaining dirt and debris.  Again the holes and 

saw cuts must be clean and dry prior to continuing the install water will damage the joint 

sealant and dirt will prevent a permanent bond between the sealant and slot edges which can 

cause failure of the sealant.     

5.5.2 Hole for 14” Deep Sub-Surface Sensor 
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The hole for SSS-2 should not be drilled utill after the flushing and cleaning with water has 

been completed and has dried.  The hole shall be ¾” diameter and a minimum of 14” deep as 

measured from the pavement surface, and the center will be 7-¾” from the edge of the RSS 

hole.  See figure 8 SSS-2 In Place. 

     

5.5.3 Cleaning the 14” Deep Sub-Surface Sensor-2 Hole 

The 14” deep hole for SSS-2 will need to be cleaned running the drill in and out of the hole 

and cleaning the debris, this will be an iterative process till the hole is clean to a depth that 

will accommodate the sensor fitting all the way in place with no cable left sticking up in the 

slot and the slot being clean of debris, a vacuum with a narrow nozzle will be necessary no 

water is to be allowed in this hole.  It is important that the hole not be wet which will cause 

the sealant to change state and not perform as intended and not form a watertight seal around 

the sensor head at the bottom of the hole. 

5.5.4 Masking the RSS Hole and Saw Cuts 

Use duct tape to mask off the edges of the 6” hole and saw cuts to avoid spillage from the 

sealing process becoming permanent.  See Figure 9.   

         

6.0 Installing the Backer Rod, Roadway Surface Sensors, and Cabling 

6.1 Placing the Lower Backer Rod 

All saw cuts that will receive Sensor Lead-In Cable will have 5/8” backer rod installed fully 

seated in the bottom of the saw cut below the cable.  The backer rod shall start at the interface 

between the saw cut and the RSS hole and continue to either the hole in the pavement for the 

pull box entry conduit, to the end of the sensor cable in the 3” deep cut for SSS-1, or to the 

beginning of the slope into the vertical hole for SSS-2.  Use of a roller designed for the 

purpose, a stick handle with a 8” diameter  3/8” thick plywood wheel attached, or other tool 

may be used as long as the rod is fully seated in the bottom of the saw cut and not damaged.     

6.2 Placing the RSS 

The first step will be placing the RSS so it is centered in the hole taking care to align the 

Sensor Lead-In Cable and SSS cables with their respective slots.  Measure the distance from 

at least three points around the sensor to the edge of the hole to make certain the RSS is 

centered in the 6” hole.  The installation aids will then need to be held in place with weights, 

one on each side, heavy pieces of steel, 5 to 10 Lb. each, are ideal because they are less 

intrusive to the work area but cinder blocks will work as long as the RSS is held firmly in 

place and there is enough access to make the necessary measurements and adjustments in 

placement, as well as allow access for applying the sealant.   

 

With the RSS centered in the hole and the Sensor Lead-In Cable aligned level the RSS with 

the surrounding pavement by using a straight edge to pass over the RSS and onto the 
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pavement on both sides from multiple angles to insure the RSS does not protrude above nor 

drop below the surrounding pavement, slight bends to the installation aids may be necessary 

to accomplish the best fit.  Adjust the weights on the installation aids to hold the RSS in place 

level with the pavement surface taking care to keep the RSS centered in the hole.  See Figure 

9, Weights on RSS Installation Aids.  

 

Figure 9 Weights on RSS Installation Aids 

6.3 Placing SSS-1 

If both SSS-1 and SSS-2 are present, SSS-1 will be installed in a 3 ” deep saw cut like that in 

Figure 7.  In this case the sensor will have been placed in the saw cut while the RSS was 

being placed and it will only be necessary to insure the sensor and cable are in the bottom of 

the saw cut with the sensor tip laying flat approximately 2” from the surface of the pavement.  

Note the backer rod will keep the sensor up a bit from the bottom of the saw cut be sure the 

backer rod does not extend beyond the end of the sensor, the end or tip of the sensor should be 

sticking out just beyond the end of the backer rod, this is to keep the temperature sensor from 

being insulated from the surrounding pavement/joint sealant temperature.  See Figure 7  

6.4 Placing SSS-2 

SSS-2 will have to be feed into the 14” deep hole being careful not to move the RSS from it’s 

placement, ensure that the sensor fits loose enough in the hole so that when the joint sealant is 

poured it will have room to run around the tip of the sensor and fill the bottom of the hole.  
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Make certain the cable between the RSS body and the curve down into the 14” deep hole is 

laying in the bottom of the saw cut firmly on the backer rod and not bowed up. See Figure 8 

SSS-2 In Place. 

6.5 Placing Sensor Lead-In Cable 

The communication cable can be laid into the saw cut over the lower backer rod and rolled or 

pressed down so that it is firmly in contact with the backer rod.  In all cases the cabling must 

have room for at least 1.25” of sealant over the upper backer rod.  

 

It may be that with live traffic on one or more lanes it will be necessary to stop at a certain 

point and set the remaining sensor lead-in cable to the side and place a temporary dam for the 

sealant at that point then fill the saw cut with sealant up to that point and after traffic has been 

switched to another lane remove the temporary dam and continue laying the backer rod and 

cable in place before continuing the sealing process.  Where this is necessary be sure to clean 

the backer rod used as a dam completely out of the saw cut prior to continuing the sealing 

process so there is no potential for a fissure between the between the sealant applications 

which may allow water intrusion to the cable. 

6.6 Placing Upper Backer Rod 

After the sensor lead-in and SSS cables are in place the upper backer rod will need to be 

installed, again using 5/8” backer rod firmly pressed down into the saw cut, using a wheeled 

tool or other tool as long as the backer rod is pressed down enough to hold the cabling in 

place with no space between the upper and lower backer rod.   

   

7.0 Application of Joint Sealants 

7.1 Sealing the Roadway Surface Sensor in Place 

7.1.1 RSS Joint Sealer Properties and Application  

The joint sealant used to fix the RSS and SSSs in place shall be Fabick MP-55, or equivalent, 

see 10.1 Fabick Joint Sealant Properties.  This is a fast setting; self leveling sealant that can be 

applied under a wide temperature range 20°F to 180°F.  However it is not to be applied in wet 

conditions the product will change state in the presence of water and will not perform as 

intended.  The surfaces therefore shall be dry and the process not attempted in rainy 

conditions. The application of the sealant to fix the RSS in place must be done using the 

manufacturer supplied, or approved, mixing apparatus.   

7.1.2 Applying the Sealant to the RSS and SSSs  

Once the RSS and any associated SSSs are in place begin the application of the sealant at the 

14” deep SSS, if one exists, inject enough sealant to fill the hole, move and wiggle the cable 

of the SSS where it goes down the hole to bring any trapped air to the top and make sure the 

sealant penetrates to the bottom of the hole and completely encases the sensor cable and 
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sensor end.  Then fill the hole the rest of the way and work back through the saw cut to the 

RSS hole.   

 

Fill the RSS hole slowly at first and observe that the sealant runs under the entire RSS and no 

air gaps are trapped under the RSS.  Only fill the hole till the sealant reaches midway up the 

body of the sensor, let the sealant cure till the sensor is fixed solidly in place then remove the 

installation aids, replace the screws that held the installation aids in place firmly but not so 

tight as to move the sensor then tape over the screws so no epoxy gets into the screw caps.  

This is to keep the installation aids form being sealed in place by the sealant.  Note do not 

torque the screws at this time wait till all the sealant has been placed to be level with the 

pavement and has cured 

 

Then fill the RSS hole to the level of the pavement taking care to not over or under fill the 

hole.  It may be that on a slanted surface it will be necessary to tape over the lower portion of 

the hole even with the pavement and fill from the high side. 

7.1.3 Approved Sealant for Use on the Sensor Lead-In Cable  

The Sealant used on the Sensor Lead-In Cable can be the same as used for the RSS and SSS 

or can be one of those specified in the Caltrans 2010 Standard Specifications sections: 

 86-5.01A(3)(a) Elastomeric Sealant 

 86-5.01A(3)(d) Epoxy Sealant for Inductive Loops 
 
Section 86-5 of the Caltrans 2010 Standard Specifications is intended for Detectors in general 

and may include the use of Hot-Melt Rubberized Asphalt Sealant but the sensor lead-in cable 

connected to the RSSs is not rated for use in temperatures above 175°F even short term 

exposure to temperatures consistent with hot melt are not acceptable and will damage the 

cable so Hot-Melt is not an option only the above listed sealants.   

 

In addition note the use of asphaltic emulsion has been eliminated from the standard list of 

sealants acceptable for use on detector loops due to, shrinkage and curing time.      

7.1.4 Applying the Sealant to the Sensor Lead-In Cable  

Completely remove any backer rod dams used to hold other sealants back at stopping points 

or as delineators between sealant types.  With the saw cuts clean and masked off apply the 

sealant as per the manufactures instruction taking care to fill the saw cuts to the level of the 

surrounding pavement.      

7.1.5 Removing the Plastic Film and Masking Tape 

After the sealants have cured remove the green plastic film and masking tape and examine the 

results for any imperfections in the leveling of the sealants and fill or cut as necessary to 

achieve a smooth level surface between the pavement and the sealants.    

7.2 Allowing Traffic Back in the Lanes 
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Do not allow traffic over the freshly installed RSSs until the sealants have properly cured for 

both the RSS and Sensor Lead-In Cables.  Follow the sealant manufactures timing 

instructions and confirm the hardness of the material prior to switching traffic from lane to 

lane.   

 

8.0 Insuring Proper Torque on the RSS Insert   

After the sealant has cured torque all six of the hex head screws to the specified 2 Nm using 

the sequence in Figure 10 RSS Torque Pattern.  Make a 2
nd

 pass with the torque wrench to 

confirm all screws are at the specified torque. 

 

Figure 10 RSS Torque Pattern 

 

9.0 Routing Sensor Lead-In Cable to the RWIS Cabinet 

9.1 Marking the Cables 

Each cable must be permanently marked to correspond with the lane the surface sensor is 

located in and  indicate if it has a SSS by adding SSS.  The numbering will start from the 

innermost lane and  include the lane number and direction, i.e. NB 1, NB 2, SB 1, & SB 2 

SSS for instance.  The Identification will be plastic cable markers designed for the purpose 

and attached using wire ties.  Markings will be in the pull box nearest the sensors themselves 

AND in the RWIS cabinet.  The markings will be located 6” from the entry to the pull box or 

RWIS cabinet.  It may be necessary to temporarily mark the cables during pulling then after 

they are in place come back and mark them permanently.   

9.2 Pulling the Cables into the Pull Box Leaving Service Loops   
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The cables will need to be identified prior to pulling into the pull box and again identified 

once they are in the pull box nearest the sensors.  Intermediate pull boxes will not require 

labeling or the service loops  Once the cables have been identified they can be pulled on to the 

next pull box  leaving three loops, the size of the pull box, in the pull box nearest the sensors 

and nearest the RWIS cabinet this means 3 loops for each cable and then on  into the RWIS 

cabinet leaving 6’ minimum in the RWIS cabinet and again labeled at 6” from entry into the 

cabinet.    

9.3 Splicing to Extension Cables if Necessary 

If the cables need to be extended there shall be only one splice and it will be located in the 

pull box nearest the sensors themselves.  The splices will be encapsulated in 3M 8980 Series 

Splice Encapsulation Kits with the High Gel Encapsulating Compound. (See Appendix)  

9.3.1 Identify and Test Each Pair 

Care shall be taken to identify each pair in the extension cable and that pairs not be split.  i.e. 

each pair is identified by one wire having a color and one white wire wrapped together with 

that colored wire.  Test each pair by shorting the colored wire to it’s white mate at the splice 

location and then going to the RWIS cabinet end and testing that pair for a short at that end 

thus assuring the two wires of the pair that are positively identified at each end of the run.  

See Figure 12 Separated Pairs 

 

Figure 11 Separated Pairs 
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9.3.2 Extension Cable Color Code 

The wires in the sensor lead-in cable will be identified by either color or having a number, 1 

through 4, printed in white on black insulation.  Each pair in the extension cable is identified 

by color.  Once all wires and pairs have been identified they shall be spliced according to 

Table-1Extension Cable Color Code.    

Table-1 Extension Cable Color Code 

Sensor Lead-In Cable 

Color 

Sensor Lead-In 

Cable # 

Extension Cable Color Wire Designation 

White 1 Blue and  

Gray Pairs 

Negative Power 

Supply 

Brown 2 Brown and  

Orange Pairs 

Positive Power 

Supply 

Green 3 Green of Green Pair RS-485A 

Yellow 4  White of Green Pair RS-485 B 

9.3.3 Wire Splicing 

For the power wiring the overall loop resistance of the wire must be less than 10 Ohms.  To 

that end each of the power supply wires in the sensor cable will need to be spliced to 2 pairs 

of wires in the 6 pair sensor lead in cable specified in RUS Bulletin 1753F-205 (PE-30) 19Ga. 

used for the extending RSS cabling.  The wire splicing will be accomplished using Ideal Set-

Screw Wire-Connector part #30-210, see Section 11.5, soldering the wires together after the 

mechanical connection has been made with the screw connector, then being  sealed using 

ScotchKote FD. and finally encapsulated in a Scotch Splice Encapsulating Kit.    

 

The splicing process will consist of the following steps: 

1. Strip the wires that will be spliced back ½” 

2. Tin the stranded wires from the SS cable. 

3. Strip the five wires for each the negative and positive power supply lines, see Table-1 

Extension Cable Color Code, into the brass screw-terminals and tighten the screws 

making sure the wires seat properly and all five wires in each brass set-screw 

connector are mechanically secured. 

4. Solder the bare ends of the wires that will be sticking out approximately ¼”  to make a 

sound electrical connection.  

5. Trim the soldered ends back so the caps will screw onto the brass set-screw connector. 

6. Dip the terminal with the soldered wires in the Scotchkote FD and screw on the 

terminal cap.   

 



  

California Department of Transpiration 

         District 02 ITS Engineering and Support 

© Caltrans D02 ITS 2014 
 

 

1/14/2015 Lufft Surface Sensor Install Procedure 

(09-23-14A).docx 

Page 23 of 39 

 

 
   See Figure 11 Striped Wires 

 

Figure 12 Wires in Screw-Terminal Prior to Soldering 
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Figure 13 Wires After Soldering 

 

Figure 14 Completed Screw-Terminal Dipped in Scotchkote FD 
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9.3.4 Splicing the RS-485 Communications Wires 

The remaining two wires from the SS are the RS-485 communications wires and require the 

communications cabling to be balanced 120 Ohm cabling and this requires the pair of wires 

that are twisted together the entire run from the RSS to the Remote Processing Unit (RPU)  at 

the RWIS.   The green balanced pair has been selected to be spliced to the communications 

wires from the RSS.  This splice can be made with the 3M gel filled Scotchlok UR 

connectors.  See  Figure 15 RS 485 Communications Wire Splice. 

 

Figure 15 RS 485 Communications Wire Splice 
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9.3.5 Shield Bonding at Splice 

The shield of both cables will be bonded using a Hubbell BC285SB100 rivet type bonding 

fixture on the extension cable, see Hubbell Bonding Kit in appendix, and a crimp on 

connector to the braided shield of the RSS cable, the two shields then bonded using the metal 

strip supplied in the 3M Splice Kit. See Figure 15 Splice Bonded. 

 

Figure 16 Splice Bonded 

 

9.3.6 Encapsulate the Splice Using the 3M Splice Encapsulation Kit  

The entire splice must be encapsulated in the 3M splice encapsulating kit per the instructions 

with that kit such that the splice connectors and the jackets of both cables are sealed against 

water intrusion.    
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10.0 Appendix 

10.1 Fabick MP-55 Joint Sealant Properties 

 Product Description:  
Fabick MP-55 material is a two component 100% solid hybrid polyurethane/polyurea based joint sealant. MP-55 

is a self-leveling joint sealant designed to protect horizontal concrete expansion and control joints from spalling, 

chipping, and breakdown. This elastomer displays fast cure times and excellent adhesion to concrete. MP-55 can 

excellent chemical resistance, water insensitivity, and thermal stability at high and low temperatures. MP-55 

may also be used under traditional floor coatings (such as epoxies, polyureas and polyurethanes) or tiles to 

smooth the joints and provide protection from cracking and sinking caused by non-elastomeric joints sealants. 

 

 
 Typical Physical Properties: 2:1  

Tensile Strength (PSI)  ASTM D412  2950  

Elongation (%)  ASTM D412  350  

100% Modulus  ASTM D412  1620  

Tear Strength (PLI)  ASTM D412  500  

Hardness (Shore A)  ASTM D2240  95A  

Flexibility (1/8 “Mandrel)  ASTM D1737  Pass  

 ASTM  >200  

Pensky-Martin  

Taber Abrasion (mg loss) 
CS18 Wheel  
1 kg per 1000  
cycles  

ASTM D4060  25  

 

Viscosity  B Side  CPS  1200  

Viscosity  A Side  CPS  400  

 

 
Typical Processing Properties: 
Gel Time  Minutes  2  

Tack Free Time  Minutes  5  

Open to Industrial Traffic  Minutes  15  

 
Application Equipment:  
This material may be applied using a plural component pump (2:1 or by volume), or by plural component 
cartridges. This proportioning unit must be capable of supplying the correct pressure and heat for the required 
hose length on a consistent basis. This characteristic is mandatory to apply this elastomer in a consistent, 
efficient manner. The applicators for the plural component cartridges can be manual, pneumatic, or battery 
operated.  
Available Colors:  

 

 
 
Installation Recommendations:  

MP-55 adheres well to sound concrete substrates. All surfaces should be free of moisture, loose particles and 

debris. Any moisture present in the joint should be eliminated prior to installation. Using a diamond blade saw, 
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saw the joint 

ensure adhesion to freshly opened concrete. Care should be taken not to adversely affect adhesion by 

“burnishing” the sides of the joint with a grinder. After sawing or grinding, care should be taken that minimal 

amounts of dust and debris are left over in the joint. The joint should be vacuumed using a common “shop-vac” 

to remove as much dust and debris as possible or high-pressure air depending on the site location. MP-55 should 

be placed in the joint full depth, overfilled, and allowed to cure for a minimum of ten minutes before shaving 

level with the concrete. 

Clean-Up Disposal:  
Cured product may be disposed of without restriction. The uncured isocyanate and resin portions should be 

mixed together and disposed of in a normal manner. “Drip-free” containers should be disposed of in accordance 

with local, state and federal laws. 

Shelf Life and Storage:  
Six months in factory delivered unopened drums or plural component cartridges. Keep away from extreme heat, 

cold, direct sunlight, and moisture. It is recommended to keep the material at a stable storage temperature 

-55 have been specially 

formulated to withstand a certain amount of low temperature applications. However, it is recommended to warm 

proper mixing. 

 

Limitations:  
MP-55 is an aromatic polyurethane. While the physical properties may not be affected, the elastomer could 

yellow and chalk with exposure to UV or Hg vapor light. It is highly recommended to use a dark color for any 

applications requiring color stability. If color stability is mandatory, contact the manufacturer for 

recommendations. The chemical resistance chart should be consulted prior to any application. MP-55 was 

designed to protect the edges of concrete control and expansion joints. MP-55 will pull away from the joint 

edges if too much slab movement is encountered. This characteristic allows for early replacement and to alert the 

property owners that movement is present. 

 
Adhesion Results:  
ASTM D-4541 Elastomeric  

 
 

Chemical Resistance: 
Chemical  

Result  
 

Chemical  Result (25 C)  

Acetic Acid (100%)  RC  NaCl/ h20 (10%)  R  

Brake Fluid (DOT3)  RC  Potassium Hydroxide 
(10%)  

R  

Clorox® (10%) H2O  C,Dis  Sodium Hydroxide 
(10%)  

R  

Diesel Fuel  R  Sodium Bicarbonate  R  

Gasoline  R  Sugar/H20 (10%)  R  

Hydrochloric Acid 
(10%)  

R  Sulfuric Acid (10%)  R, Dis  

Hydraulic Fluid (Oil)  R, Dis  Sulfuric Acid (>22%)  NR  

Mineral Spirits  R  Vinegar/H2o (5%)  R  

Motor Oil  R, Dis  Water  R  

Muriatic Acid (10%  R  Xylene  C  

 
Coverage Calculations:  
Coverage Rate=ft./gal: Does not include overfilling.  

Joint Width (Inches) Inches  1/8 inch  ¼ inch  ½ inch  ¾ inch  1 inch  
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1/8  1230  615  308  205  154  

¼  615  308  154  102  77  

½  308  154  77  51  38  

¾  205  103  51  34  25  

1  154  77  38  25  19  

1 ½  103  51  25  17  12  

2  77  38  19  12  9  

3  52  25  12  8  6  

 

        

10.2 Standard Specifications 86-5.01A(3)(a),  86-5.01A(3)(d) 

10.2.1 86-5.01A(3)(a) Elastomeric Sealant 

Polyurethane material that will within stated shelf life cure only in the presence of moisture. Sealant must be 

suitable for use in both HMA and concrete pavement. 

 
The cured sealant must have the performance characteristics shown in the following table:  

Performance 
Characteristics of Cured 
Sealant Characteristic  

ASTM  Requirement  

Hardness (indentation) at 25 
°C and 50% relative 
humidity. (Type A, Model 
1700 only)  

D 2240 Rex.  65-85  

Tensile strength: Pulled at 
508 mm per minute  

D 412 Die C  3.45 MPa, min  

Elongation: Pulled at 508 
mm per minute  

D 412 Die C  400%, min  

Flex at -40 °C: 0.6-mm free 
film bend (180°) over 13-mm 
mandrel  

--  No cracks  

Weathering resistance: 
Weatherometer 350 h, cured 
7 days at 25 °C @ 50% 
relative humidity  

D 822  Slight chalking  

Salt spray resistance: 28 
days at 38 °C with 5% NaCl, 
Die C & pulled at 508 mm 
per minute  

B 117  
3.45 MPa, minimum 

tensile 400%, 
minimum elongation  

Dielectric constant over a 
temperature range of -30 °C 
to 50 °C  

D 150  
Less than 25% 

change  
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10.2.2 86-5.01A(3)(d) Epoxy Sealant for Inductive Loops  

Use for repair work on existing spalls, cracks, and other deformations in and around saw cuts housing inductor 
loops and leads. The maximum gel time of the combined components must be 30 minutes when tested under 
California Test 434. The rapid cure allows minimum traffic delay when tested under California Test 434. 

 

 

10.3 3M Splice Encapsulation Kit  
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10.4 Hubbell Bonding Kit 
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10.5 Ideal Set-Screw Wire-Connector 

 
 

10.6 Scotchkote FD 
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READ CAREFULLY - THEN PLAN YOUR INSTALLATION PROCEDURE CAREFULLY 

Locate your tower site.  Maintain a safe distance from all power lines.  At least one and one-half to 

twice the height of the tower and antenna is a safe distance.  Remember that any contact with 

power lines can be fatal to you!  All towers should be properly guyed.  All tower installations should 

be grounded per local or national codes.  All towers should be installed by trained and 
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