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A NOTE ON THE ARTHUR’S PASS EARTHQUAKE
18 JUNE 1994

J.B. Berrill'?, K.J. McManus'? and G.H. Clarke’

ABSTRACT

The M6.3, 18 June 1994 Arthur’s Pass earthquake was notable for the strength of shaking recorded
at Arthur’s Pass Township and for the little damage it caused to bridges and houses. Bridges, the
only major man-made structures in the epicentral region except the rail tunnel, survived with only
superficial damage, probably because of their dense foundation soils.

An accelerogram recorded at the Pass township exceeds the current design motions by about 40

percent in the 0 to 0.5 second band.

INTRODUCTION

The M6.3 earthquake which occurred at 3:25 pm Saturday June
18, 1994, with an epicentre near Arthur’s Pass in the Southern
Alps, in the central South Island of New Zealand, caused
moderate damage in the township of Arthur’s Pass itself and
was felt throughout the South Island and as far north as
Taranaki in the North Island. The aim of this brief note is to
record observations of the response of geologic and man-made
structures in the epicentral region two days after the earthquake,
and to present an accelerogram of the main shock recorded at
Arthur’s Pass.

GEOLOGICAL EFFECTS

Many avalanches occurred in the deep mantle of winter snow on
the Craigieburn Range, from Porter Heights west. In general,
they seemed to occur on the shaded side of the basin.

Apart from a moderate rockfall in the Lower Otira Gorge,
which dammed the Otira River to a height of a few metres,
there was no major geologic disturbance visible from the main
highway. In the high mountains surrounding Arthur’s Pass, the
dominant feature of the earthquake effects was the number of
large boulders that had fallen. Many of these came to rest on
the road; several were two to three cubic metres in volume.

The well-known Zig Zag slide at the head of the Otira Gorge
had been little affected. Where fixed markers were present, it
appeared that a surface layer of the slide material had moved
down-slope about two to three hundred millimetres.

Apart from the large number of boulders that had fallen, the
dominant geological feature was the opening of joints in the
closely-jointed rock faces exposed in roadway cuts near the
railway bridge across the Waimakariri river at Paddy’s Bend,
east of Bealey Spur, about 15 km east of Arthur’s Pass.
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ROADS

Minor cracking occurred in the tar-sealed pavement of Highway
73 on fill immediately to the east of Arthur’s Pass township
where the road sidles down the Bealey Valley, and in the Otira
Gorge. Elsewhere, roads seemed to have performed well, and
it is probable that in this region, rain tests slopes, embankments
and fills more severely than does an earthquake of this size.

BRIDGES

We inspected most significant bridges from Porter’s Pass to
Arthur’s Pass. No damage of any importance was found that
could be attributed to the earthquake.

Freshly scraped paint on the handrail of the 7-span Broad Creek
bridge near Bealey Spur indicated that the east abutment had
moved towards the stream by about 40 mm. This movement
was taken up in the expansion joints between the four east-most
spans.

At the Broken River bridge (Figure 1), constructed in 1992,
there was minor spalling of the south-most beam at the east
abutment, presumable where it had lightly struck the abutment.
Grout had spalled away from around the base of the rubber
bearing pads at two of four beams at the east abutment (Figure
2) and at the northern pad at the west abutment. The expansion
joint at the east abutment appeared to be quite compressed. At
the west abutment, the joint had opened by about 10 mm,
suggesting that the superstructure had been permanently
displaced by that amount to the east. Distortion in the rubber
bearing pads at the west abutment is consistent with such
movement (Figure 3) as is displacement of the west abutment
(Figure 4).

There was no evidence of piers or piles having moved relative
to the ground, at this site or any other, by more than one or two
millimetres. Perhaps this is not surprising given the dense
nature of the angular sand and gravel comprising the stream
beds in this mountainous region, where transport and deposition
of sediment takes place in an environment of high energy.
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