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Detailed Explanation

Bolt torque–tension conversion is foundational to ensuring structural integrity in steel connections, where

insufficient preload leads to joint slippage or fatigue failure, while excessive tension risks bolt yielding or

thread stripping. The relationship between torque (T) and induced tensile force (F) is nonlinear and

highly sensitive to variables including coefficient of friction (?) at both thread and bearing surfaces,

thread pitch (p), nominal diameter (d), and effective lever arm radius (r). Empirical and analytical

models—such as the Motosh equation—are used to generate conversion data, which are then validated

through calibrated testing (e.g., using load-indicating washers or ultrasonic elongation measurement).

Printable PDF versions of these tables are optimized for shop-floor and site use: they commonly

organize data by bolt grade (e.g., ASTM A325, A490, ISO 8.8, 10.9), size (M12–M36 or 1/2"–1-1/2"),

surface condition (plain, hot-dip galvanized, lubricated), and recommended torque ranges aligned with

RCSC Specification Section A3.3 and AISC Design Guide 21. Because real-world friction variability limits

absolute accuracy, these tables include safety margins and often recommend supplementary verification

(e.g., snug-tight plus turn, or DTI washers) for critical connections.

Key Components

# Component
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1 Bolt Grade and Material Properties

2 Nominal Diameter and Thread Pitch

3 Surface Condition and Lubrication Factor

Applications

# Application

1 Structural steel erection and connection verification

2 Quality assurance and bolting procedure compliance (e.g., for bridge or high-rise construction)

3 Field calibration and training of ironworkers and inspectors

Related Concepts

# Concept

1 Bolt Preload

2 Frictional Torque Coefficient (K-factor)

3 RCSC Specification for Structural Joints
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