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Detailed Explanation

Soil bearing capacity analysis determines the maximum pressure a soil can sustain without shear failure

or excessive settlement—critical for safe and economical foundation design. Standards differ

fundamentally in their philosophical underpinnings: Eurocode 7 (EN 1997-1) adopts a limit state design

(LSD) framework with partial safety factors applied to actions, materials, and resistance; ASTM

D1194/D1195 and D3689 emphasize empirical and load-test-based approaches with deterministic safety

factors; ISO 22475-1 focuses on sampling and testing quality control influencing input parameters; while

Indian Standard IS 6403 and Chinese GB 50007 integrate Terzaghi–Meyerhof theory with region-specific

soil correlations and conservative empiricism. The comparison chart synthesizes these divergences

across dimensions including (1) theoretical basis (e.g., classical bearing capacity equations vs.

numerical or probabilistic methods), (2) treatment of soil stratification and groundwater effects, (3)

definition of 'allowable' vs. 'design' capacity (serviceability vs. ultimate limit states), and (4) calibration

against field performance data. Practitioners use such charts during multinational projects, regulatory

compliance reviews, peer engineering checks, and academic instruction to avoid misapplication of code-

specific assumptions—e.g., applying Eurocode’s ??=1.35 permanent load factor within an ASTM-driven

design workflow could lead to non-conservative outcomes. Furthermore, emerging trends like reliability-

based design (RBD) and digital twin integration are prompting updates to these charts to include

probabilistic metrics (e.g., target ?-values) and model uncertainty allowances.
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Key Components

# Component

1 Standard Identification (e.g., EN 1997-1, ASTM D1194)

2 Bearing Capacity Equation Form & Assumptions

3 Partial/Safety Factors (?-factors, ?-factors, resistance reduction)

4 Input Parameter Requirements (e.g., c', ?', unit weight, SPT/N-value correlations)

5 Applicability Limits (depth-to-width ratio, embedment, soil type restrictions)

Applications

# Application

1 Foundation design verification across international projects

2 Regulatory compliance auditing and permitting documentation

3 Geotechnical peer review and value engineering assessments

Related Concepts

# Concept

1 Shallow Foundation Design

2 Limit State Design (LSD)

3 Geotechnical Reliability Analysis

4 Soil-Structure Interaction

5 In Situ Testing (SPT, CPT, Plate Load Test)
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