[bookmark: _ciu7sz7ayits]Study Guide and Technical Specification: 06_Game_04_Load_Secure (Cargo Securement & Weight Distribution)
[bookmark: _h7c5qn7mfgm]1. Executive Summary & Drill Objectives
06_Game_04_Load_Secure is an advanced simulation drill in the CDL Class A Esports Training Program. Positioned in  Season 2: Operator (Days 31–60) , this module directly maps to  FMCSA ELDT Topic 21: Handling and Documenting Cargo  under Non-Driving Activities.The primary objective of the drill is to train drivers in Federal Motor Carrier Safety Administration (FMCSA) Part 393 compliance, proper Working Load Limit (WLL) calculations, axle weight balancing, and documentation accuracy. The drill utilizes the  Tesla Semi  (Class 8 platform with a 48,000 lbs payload capacity) as its baseline vehicle, requiring candidates to balance heavy payload distribution with real-time HUD tension mechanics and scale checkpoint protocols.
[bookmark: _1ydd8p9q1oqo]Key Learning Objectives
· FMCSA Part 393 Mastery:  Calculate and apply correct cargo securement tiedowns based on Working Load Limits (WLL).
· Axle Weight Balancing:  Distribute cargo weight to strictly maintain legal limits:  12,000 lbs on steer axles  and  34,000 lbs on tandem axles .
· Tesla Semi Payload Operations:  Manage a  48,000 lbs payload  on an 82,000 lbs Gross Combination Weight (GCW) electric Class 8 tractor without compromising vehicle stability or energy efficiency ( 1.7 kWh/mi  target).
· Scale Checkpoint Protocol:  Execute complete weigh station procedures, ensuring manifest verification, axle scale compliance, and zero safety flags.
· Telemetry HUD Management:  Utilize in-game HUD tiedown tension meters to prevent under-tensioning (load shift) or over-tensioning (equipment failure).
[bookmark: _v36ov0maj61r]2. Regulatory Framework: FMCSA Part 393 & Cargo Securement
Federal regulations mandate strict standards for securing cargo to prevent shifting, spilling, leaking, or falling from commercial motor vehicles.
[bookmark: _at6tgppi2z7]FMCSA 49 CFR Part 393 Core Requirements
· Cargo Placement & Restraint:  Cargo must be contained, immobilized, or secured to prevent shifting that adversely affects vehicle stability or maneuverability.
· Tiedown Assembly Rating:  Every tiedown used must be rated with a clear  Working Load Limit (WLL) .
· Aggregate Working Load Limit Rule:  The aggregate WLL of all tiedowns securing an article of cargo must equal  at least 50% (1/2) of the total weight  of that article.
· Minimum Tiedown Quantities:
· Articles under 5 feet in length and under 1,100 lbs:  1 tiedown .
· Articles 5 feet or under, but over 1,100 lbs:  2 tiedowns .
· Articles longer than 5 feet up to 10 feet (regardless of weight):  2 tiedowns .
· Articles longer than 10 feet:  2 tiedowns plus 1 additional tiedown for every additional 10 feet or fraction thereof .
[bookmark: _9tapwdw2ph5w]WLL Calculation Reference Table
Cargo Mass (lbs),Minimum Aggregate WLL Required (50%),Minimum Required Tiedowns (Base Rule)
"5,000 lbs","2,500 lbs",2 tiedowns
"10,000 lbs","5,000 lbs",2 tiedowns
"20,000 lbs","10,000 lbs",3 tiedowns (if >10 ft)
"48,000 lbs   (Full Tesla Semi Payload)","24,000 lbs",Minimum required based on unit length and mass distribution
[bookmark: _gyutfy4mozmw]3. Axle Weight Balancing & Tesla Semi Specifications
Achieving compliance requires distributing cargo to satisfy individual axle weight limitations set by federal highway safety codes while maximizing EV drivetrain efficiency.
[bookmark: _oj4t1uzaaf3d]Standard Legal Axle Weight Limits
+-----------------------------------------------------------------------+
|                       LEGAL WEIGHT BOUNDARIES                         |
|                                                                       |
|   [ STEER AXLE ] ------------->  12,000 lbs Max                       |
|   [ DRIVE TANDEMS ] ---------->  34,000 lbs Max                       |
|   [ TRAILER TANDEMS ] -------->  34,000 lbs Max                       |
|                                                                       |
|   TOTAL LEGAL GROSS VEHICLE WEIGHT (CONVENTIONAL): 80,000 lbs         |
|   TOTAL LEGAL GROSS COMBINATION WEIGHT (TESLA SEMI): 82,000 lbs       |
+-----------------------------------------------------------------------+

[bookmark: _16n4zq9ktrr3]Tesla Semi Technical Specifications for Cargo Operations
The drill incorporates the precise operational parameters of the production Tesla Semi:
· Vehicle Class:  Class 8 Electric Tractor
· Powertrain:  3 independent electric motors delivering ~1,070 hp (800 kW)
· Maximum Payload Capacity:  48,000 lbs (48k payload)
· Gross Combination Weight (GCW):  Up to 82,000 lbs (82k GCW for long-range EV classification)
· Target Energy Efficiency:  1.7 kWh/mile fully loaded
· Range Capabilities:  500-mile long-range variant
· Charging Infrastructure:  Compatible with 1.2 MW Megachargers
· Operational Configuration:  Central driving position, HW4 camera array (8 external cameras), electronic Power Take-Off (ePTO), remote diagnostics, and Over-the-Air (OTA) updates.
[bookmark: _djk0rn9u4in5]4. Simulation Mechanics, HUD Interface, & Scale Procedures
+-----------------------------------------------------------------------+
|                      LOAD SECURE HUD INTERFACE                        |
|                                                                       |
| [AXLE BALANCER]                                                       |
|   STEER : [||||||||||||||||||||] 11,800 / 12,000 lbs  (PASS)          |
|   DRIVE : [||||||||||||||||||||] 33,200 / 34,000 lbs  (PASS)          |
|   TRAIL : [||||||||||||||||||||] 32,500 / 34,000 lbs  (PASS)          |
|                                                                       |
| [TENSION METERS]                                                      |
|   STRAP 1:  75% [OPTIMAL]   | STRAP 2:  74% [OPTIMAL]                |
|   STRAP 3:  30% [UNDER-TENSION - WARNING]                             |
|   STRAP 4:  98% [OVER-TENSION - RISK DAMAGE]                          |
|                                                                       |
| [EFFICIENCY]  1.68 kWh/mi (TARGET: <= 1.70 kWh/mi)                    |
+-----------------------------------------------------------------------+

[bookmark: _xzj1rdro42du]HUD Tiedown Tension Meters
During the securement phase, candidate interface controls display real-time tension gauges for every applied strap or chain:
· Under-Tension Zone (< 50% Gauge):  Triggers cargo movement warnings. Under severe deceleration, cargo shifts occur, incurring immediate Safety Flags.
· Optimal Tension Zone (50% – 85% Gauge):  Green status indicator. Meets FMCSA Part 393 requirements for securement without structural damage.
· Over-Tension Zone (> 85% Gauge):  Red warning status. Exceeds component tolerance, risking strap snap or cargo crush penalties.
[bookmark: _nig3jly5eads]Scale Checkpoint Procedures
Upon securing the load, candidates navigate to the virtual scale checkpoint. The required sequence is:
1. Scale Approach:  Reduce speed to < 5 mph when entering scale lanes.
2. Steer Axle Positioning:  Place front wheels squarely on Scale Pad 1. Verify weight  $\le$  12,000 lbs.
3. Drive Tandem Positioning:  Roll forward to place tractor tandem wheels on Scale Pad 2. Verify weight  $\le$  34,000 lbs.
4. Trailer Tandem Positioning:  Place trailer wheels on Scale Pad 3. Verify weight  $\le$  34,000 lbs.
5. Gross Weight Check:  Ensure total combination weight does not exceed 82,000 lbs for the Tesla Semi.
6. Documentation Submission:  Submit digital bill of lading (BOL) and securement verification logs to the virtual scale operator.
[bookmark: _sho5xb3qnfj]5. Scoring Formula & XP Engine Mechanics
Performance in 06_Game_04_Load_Secure is evaluated using the standardized CDL Esports scoring architecture, incorporating energy metrics for electric vehicle operations.
[bookmark: _6g9j6dbrvi8j]Final Score Formula
$$\text{Final Score} = (\text{Accuracy} \times 0.40) + (\text{Efficiency} \times 0.30) + (\text{Safety} \times 0.30)$$
[bookmark: _2yje9imns71n]Category Breakdown
· Accuracy (40% Weight):
· Correct calculation of required WLL (50% rule).
· Exact positioning of cargo on trailer bed.
· Proper tension matching across all tiedown meters.
· 100% manifest and documentation accuracy.
· Efficiency (30% Weight):
· Execution time during securement and scale traversal.
· Energy consumption matching or beating the  1.7 kWh/mi  target baseline for the loaded Tesla Semi.
· Safety (30% Weight):
· Zero safety flags (over-axle violations, loose cargo, strap failures).
· Strict adherence to weigh station speed limits and signals.
[bookmark: _qmi6qa218rd0]Experience Points (XP) Calculation Engine
$$\text{XP} = (\text{Accuracy Score} \times 10) + (\text{Efficiency Score} \times 5) - (\text{Safety Flags} \times 50)$$
· Safety Flag Penalty:  Every severe violation (e.g., scale run, over-weight axle, snapped strap, load shift) subtracts  50 XP .
[bookmark: _572sfm55hxkx]Certification Tier Requirements
Certification Tier,Minimum Requirements
Bronze,500 cumulative XP \| 70%+ overall accuracy
Silver,"2,000 cumulative XP \| 85%+ overall score \| ELDT theory pass"
Gold,"5,000 cumulative XP \| 92%+ overall score \| Signal Survival Remote pass"
Platinum Expert CDL,"10,000 cumulative XP \| 95%+ score \| 1.7 kWh/mi target verified \| Zero safety flags in finals \| ELDT TPR reported"
[bookmark: _cb65ar3s1c75]6. Common Cargo Securement Errors & Safety Flags
To avoid the  -50 XP penalty  per flag, candidates must identify and prevent these common operational errors:
+-------------------------------------------------------------------------+
|                  COMMON SECUREMENT ERRORS & PENALTIES                   |
+-----------------------------------+-------------------------------------+
| Error Description                 | Operational & System Result         |
+-----------------------------------+-------------------------------------+
| Forward Cargo Shift               | Overloads Steer Axle (>12k lbs).    |
|                                   | Safety Flag (-50 XP).               |
+-----------------------------------+-------------------------------------+
| Rearward Cargo Shift              | Overloads Trailer Tandems (>34k).   |
|                                   | Safety Flag (-50 XP).               |
+-----------------------------------+-------------------------------------+
| Under-Tensioned Straps            | WLL fails 50% aggregate test.       |
|                                   | Load shift on brake test.           |
+-----------------------------------+-------------------------------------+
| Over-Tensioned Chains/Straps      | HUD meter turns red. Equipment      |
|                                   | damage flag applied.                |
+-----------------------------------+-------------------------------------+
| Scale Bypass / Overspeed          | Automatic drill failure (0% Safety).|
+-----------------------------------+-------------------------------------+
| Energy Inefficiency (>1.7 kWh/mi) | Deductions applied to Efficiency    |
|                                   | score category (30%).               |
+-----------------------------------+-------------------------------------+

[bookmark: _tc309hkok8p0]7. Practice Routines & Progression Schedule
[bookmark: _slkhkxmxe83s]Daily Schedule Integration (Season 2: Operator Phase)
During Season 2 (Days 31–60), candidates undergo a structured 6-hour daily training loop:
+-----------------------------------------------------------------------+
|                    DAILY 6-HOUR OPERATOR TRAINING LOOP                |
|                                                                       |
|  09:00 - 09:45  [CLASSROOM]   ELDT Topic 21: Cargo Handling Theory    |
|  09:45 - 12:00  [SIM DRILLS]  Game 04 Load Secure Reps & Mechanics    |
|  12:30 - 14:00  [TOURNAMENT]  Ranked Same-Seed Load Secure Bracket    |
|  14:00 - 14:30  [VOD REVIEW]  Telemetry & Scale Weight Review         |
+-----------------------------------------------------------------------+

[bookmark: _9sgg6prynz5o]Practice Workflows
[bookmark: _jljo6cq8ds0m]Drill Routine A: Static Tiedown & WLL Calculation
1. Load scenario with various cargo masses (e.g., 10,000 lbs machinery, 25,000 lbs steel coils, 48,000 lbs palleted goods).
2. Manually calculate required WLL and select correct strap/chain ratings.
3. Attach tiedowns and balance HUD tension meters until all indicators show optimal green status.
[bookmark: _nbazujyxmz2o]Drill Routine B: Axle Balancing Strategy
1. Place 48,000 lbs payload onto the Tesla Semi flatbed/dry van.
2. Monitor real-time weight meters: adjust cargo forward or backward along the deck floor.
3. Target exact distribution window:  Steer: ~11,500–11,800 lbs ,  Drive Tandems: ~32,500–33,500 lbs ,  Trailer Tandems: ~32,500–33,500 lbs .
4. Lock cargo positioning and confirm balance stability.
[bookmark: _54cdwzl8rz1r]Drill Routine C: Scale Checkpoint Speed Runs
1. Complete static securement and axle balancing within a 3-minute setup timer.
2. Execute drive-off and navigate through the virtual scale house.
3. Stop accurately on each axle scale pad, submit manifest documentation, and complete scale check cleanly.
4. Maintain driving precision to preserve energy consumption below the  1.7 kWh/mi  threshold.

