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Railroad Operations- Welding Option, A.A.S.
Maintenance of way welding involves maintenance and repair of rail and track components. The final phase of this program consists of course work
provided in cooperation with the National Academy of Railroad Sciences. Selective admission to the program is based on various criteria. Interested
students should meet with a JCCC counselor as early as possible.

For information visit the National Academy of Railroad Sciences (http://www.railroadtraining.com). Hover your cursor over the "New Careers" tab and
choose from the list.

(Major Code 2850; State CIP Code 49.0208)

First Semester
CPCA 105 Introduction to Personal Computers: Windows 1

ENGL 121 Composition I* 3

MATH 130 Technical Mathematics I* 3

PHIL 124 Logic and Critical Thinking 3

RRT 120 History of Railroading 3

Total Hours 13

Second Semester
ENGL 123 Technical Writing I* 3

INDT 125 Industrial Safety/OSHA 30 3

PHYS 133 Applied Physics* 5

RRT 121 Railroad Technical Careers 3

Health and/or Physical Education Elective ^ 1

Total Hours 15

^ Health and/or Physical Education Elective (http://catalog.jccc.edu/spring/degreecertificates/electives/health-and-or-physical-ed-aas)

Third Semester
Technical/Related Elective (see below) 6

ECON 132 Survey of Economics 3

or ECON 230 Economics I

RRT 150 Railroad Operations 3

RRT 165 Railroad Safety, Quality and Environment 3

SPD 125 Personal Communication 3

Total Hours 18

Fourth Semester
Technical/Related Elective (see below) 3

RRIT 122 Elements of Welding* 3

RRIT 123 Basic Welding* 3

RRIT 132 Thermite Welding* 3

RRIT 136 Rail and Switch Point Repair Welding* 3

RRIT 145 Frog Welding* 3

Total Hours 18

Technical/Related Electives
AUTO 125 Introduction to Automotive Shop Practices 3

AUTO 165 Automotive Engine Repair* 4

CET 105 Construction Methods 3

CET 129 Construction Management 3

DRAF 123 Interpreting Machine Drawings* 2
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DRAF 129 Interpreting Architectural Drawings 2

HVAC 123 Electromechanical Systems 4

MFAB 124 Introduction to Welding 3

MFAB 128 Basic Machine Tool Technology 3

MFAB 140 Maintenance Repair Welding* 3

MFAB 180 Blueprint and Symbols Reading for Welders 2

MFAB 240 Metallurgy 2

RRIT 137 Structural Welding SMAW* 3

RRIT 138 Structural Welding FCAW* 3

RRIT 140 Structural Quality SMAW* 3

RRIT 141 Structural Quality GMAW* 3

RRIT 142 Structural Pile Welding* 3

RRIT 160 Mechanical Basic Welding* 3

RRIT 162 Mechanical Welding Structural Stick* 3

RRIT 164 Mechanical Welding Structural Wire* 3

RRIT 166 Mechanical Welding Air Brake Pipe* (Prerequisite:Approval of Burlington Northern Santa Fe (BNSF)
Training Director)

3

RRIT 168 Mechanical Welding Sheet Metal* (Prerequisite:Approval of Burlington Northern Santa Fe (BNSF)
Training Director)

3

Total Program Hours: 64

Courses
RRIT 122   Elements of Welding* (3 Hours)
Prerequisites: Approval of the BNSF manager of track and roadway maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be able to cut and weld using oxyfuel (OFC) and shielded metal arc welding (SMAW).
OFC will cover straight-line cutting, beveling, piercing and gouging. The SMAW portion will cover flat position and will be limited to fillet welds. The
student should be able to discuss electrical safety in shielded metal arc welding (SMAW), handle welding cables properly, understand eye hazards, list
safe clothing requirements and discuss environmental safety. This knowledge will be evidenced by achieving the specified score on the unit test. 2 hrs.
lecture, 3 hrs. lab/wk.

RRIT 123   Basic Welding* (3 Hours)
Prerequisites: RRIT 122 or approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be able to properly use oxy-fuel cutting (OFC), shielded metal arc welding (SMAW) and
air carbon arc cutting (CAC-A) equipment. The SMAW portion of the course will concentrate on 1G and 2F welds with bend tests being performed on
selected weldments. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 132   Thermite Welding* (3 Hours)
Prerequisites: Approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be able to produce in a safe manner high-quality, sound thermite welds on standard rail
and mismatched rail. This course is intended for people who are employed in the railroad industry. It will include specific in-depth industrial training.
Students will be required to make various rail alignments and to grind various new and worn rails. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 136   Rail and Switch Point Repair Welding* (3 Hours)
Prerequisites: RRIT 123 and approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be able to identify and/or produce in a safe manner high-quality welding repairs and
correct welding techniques to railroad track components to include maintenance, grinding, welding and repairs of switches, track rail ends, track wheel
burns, battered welds, rail transition ramp building methods, Pandrol weld on shoulders, proper placement of work piece connections, and approved
switch point welding procedures, as specified by the Burlington Northern Santa Fe Railway. This course will involve the study of different welding
processes, welding safety, proper grounding techniques, rail heater and metallurgy. The effects of heat in relationship to specific rail steel components
will be discussed. Students will be required to experience all appropriate methods and processes including welding, cutting, grinding, straight edging
rail steel and preparing switch points for proper mating surface according to current industry standards. Evaluation will be a classroom and laboratory
setting. 1 hr. lecture, 4 hrs. lab/wk.
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RRIT 137   Structural Welding SMAW* (3 Hours)
Prerequisites: RRIT 123 and approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be qualified to weld with SMAW according to AWS D1.1.96 code. All welds will be made
in the vertical (3G) and overhead (4G) positions. Passing or failing will be determined by the student’s ability to successfully produce welds according to
prescribed standards in AWS D1.1.96. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 138   Structural Welding FCAW* (3 Hours)
Prerequisites: RRIT 137 and approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be qualified to weld with FCAW according to AWS D1.1.96 code. All welding will be made
in the vertical (3G and 3F) and overhead (4G and 4F) positions. Passing or failing will be determined by the student’s ability to successfully produce
welds according to prescribed standards in AWS D1.1.96. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 141   Structural Quality GMAW* (3 Hours)
Prerequisites: RRIT 127 or approval of the BNSF training director and the JCCC department approval

Upon successful completion of this course, the student should be able explain the theory of gas metal arc (GMAW) identify materials and use equipment
related to the processes. The student will weld on mild steel plate in all positions producing both fillet and groove welds with the GMAW process with
a U-bend test being performed in selected positions according to industry standards. Selected welding codes and specifications will be used as a
reference for this class. The oxy-fuel (OFC) will be used to prepare mild steel for welding. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 142   Structural Pile Welding* (3 Hours)
Prerequisites: RRIT 137 and RRIT 138 and approval of the BNSF manager of engineering and maintenance training and the JCCC department
approval

Upon successful completion of this course, the student should be able to splice pipe and H-beam piling and install cap plate gussets according to
Burlington Northern Santa Fe (BNSF) standard blueprints. This course shall make use of oxy-fuel cutting (OFC), grinding, shielded metal arc welding
(SMAW), and flux cored arc welding (FCAW) to prepare, fit and weld piling. Selected welds will have test strips bent to check for soundness of welds.
These strips should meet basic American Welding Society (AWS) test standards. Basic metallurgy will be discussed as it applies to the need for preheat
and post heat in the building of railroad bridges. 1 hr. lecture, 4 hrs. lab/wk.

RRIT 145   Frog Welding* (3 Hours)
Prerequisites: RRIT 123 and approval of the BNSF manager of engineering and maintenance training and the JCCC department approval

Upon successful completion of this course, the student should be able to repair by welding a manganese frog casting according to Burlington Northern
Santa Fe Railway standards. This course will involve the study of different welding and cutting processes, with emphasis on the FCAW process.
Metallurgy and the effects of heat in relationship to austenitic manganese steel will be discussed. Students will be required to cut, grind, straight edge,
dye penetrant test, weld and monitor heat input during the repair process on austenitic steel frog casting for evaluation in an actual laboratory setting. 1
hr. lecture, 4 hrs. lab/wk.

RRIT 160   Mechanical Basic Welding* (3 Hours)
Prerequisites: Approval of Burlington Northern Santa Fe (BNSF) Training Director

Upon successful completion of this course, the student should be able to properly use oxyfuel cutting (OFC), plasma arc cutting (PAC), plasma arc
gouging, air carbon arc cutting (CAC-A), and shielded metal arc welding (SMAW) equipment. The SMAW portion of the course will concentrate on flat
groove welds (1G) and horizontal fillet welds (1F). The student is required to pass a welding test in accordance with the Railroad Welding Specification
for Cars and Locomotives (AWS D15.1). 1 hour lecture 4 hours lab per week.

RRIT 162   Mechanical Welding Structural Stick* (3 Hours)
Prerequisites: Approval of Burlington Northern Santa Fe (BNSF) Training Director

Upon successful completion of this course, the student should be able to properly use the shielded metal arc welding (SMAW) process on multi-pass
groove welds in the horizontal (2G), vertical up (3G), and overhead (4G) positions. The student is required to pass welding tests in accordance with the
Railroad Welding Specification for Cars and Locomotives (AWS D15.1). 1 hour lecture 4 hours lab per week.

RRIT 164   Mechanical Welding Structural Wire* (3 Hours)
Prerequisites: Approval of Burlington Northern Santa Fe (BNSF) Training Director

Upon successful completion of this course, the student should be able to properly use the flux core arc welding (FCAW) process on multi-pass groove
welds in the horizontal (2G), vertical up (3G), and overhead (4G) positions. The student is required to pass welding tests in accordance with the Railroad
Welding Specification for Cars and Locomotives (AWS D15.1). 1 hour lecture 4 hours lab per week.

RRIT 166   Mechanical Welding Air Brake Pipe* (3 Hours)
Prerequisites: Approval of Burlington Northern Santa Fe (BNSF) Training Director

Upon successful completion of this course, the student should be able to properly use the shielded metal arc welding (SMAW) and flux cored arc
welding (FCAW) processes on pipe welds. The student is required to pass welding tests in accordance with the Railroad Welding Specification for Cars
and Locomotives (AWS D15.1). 1hour lecture 4 hours lab per week.
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RRIT 168   Mechanical Welding Sheet Metal* (3 Hours)
Prerequisites: Approval of Burlington Northern Santa Fe (BNSF) Training Director

Upon successful completion of this course, the student should be able to properly use the gas metal arc welding (GMAW) and gas tungsten arc welding
(GTAW) processes on sheet metal. The student is required to pass welding tests in accordance with the Railroad Welding Specification for Cars and
Locomotives (AWS D15.1). 1 hour lecture 4hours lab per week.


