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MOTIVATION & CONTEXT

Aachen, located in the Lower Rhine Graben, is exposed to moderate
seismic hazard (EMS-98 VII-VIll; DIN 4149 Zones 2-3 [1-3]). The urban
area is crossed by several NW-SE-trending normal faults — some of which
are considered seismically active — that cause rapid lateral changes in soft
sediment thickness across the entire city. However, the regional zonation
considers entire zones as uniform, without differentiating local geology, fault
geometry, or topography. The subsurface comprises Quaternary loess
overlying Mesozoic clays and sands, disrupted by the active Laurensberg
normal fault (25-35 m offset).
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APPROACH

The investigation follows a four-stage workflow progressing from field

observation to numerical prediction:

& Stage | — Mapping: 475 single-station HVSR measurements (2010-2024)

— fo, Ao, and polarisation azimuth across the entire 5 x 5 km? study area.

Stage Il — Depth profiling: Rayleigh-wave ellipticity inversion at 445 points

and dispersion-curve analysis at six array measurements — provide Vs

profiles. Six ERT profiles — stratigraphic control + fault detection.

Constrained by 275 boreholes.

@ Stage lll — Numerical testing: Two 2D dynamic models (UDEC) along

cross-section SW-NE : Profile 1 (with Laurensberg fault) vs Profile 2

— (without). Dual Ricker wavelet input (1.4 + 3.5 Hz), 48 surface receivers.

& Stage IV — Validation: 2D SSR curves compared with 30 HVSR
measurements along cross-section SW-NE.

2D Numerical Models (Profiles 1 & 2) and Processing Workflow
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