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Abstract

This paper focuses on tunnel-type anchorage of suspension bridges in weak rock strata. Suspension
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bridges have unique structures and tunnel-type anchorage have significant advantages and wide
applications. Since 1932, the US first used them on the George Washington Bridge. Later, countries
like the UK, Norway, and Japan followed. In the late 20th century, Japan used them more often for
long-span bridges with mature technology. In China, early applications were few. Since 2016, the
number has increased annually, mainly in the southwest. But the axial length of anchor plugs is
smaller than abroad. In China, long-span suspension bridges mostly use gravity anchorages. The
application ratio of tunnel anchorages in complex geological conditions is low. In academic research,
finite element numerical analysis is the main method, covering construction technology, bearing
characteristics, failure modes, and stability analysis with abundant results. Adjacent projects inter-
act significantly with tunnel anchors, and different spacings have different effects. Currently, tun-
nel-type anchorage projects in soft rock strata are scarce, construction technology is immature, and
research depth is insufficient. We need to optimize structures, improve technology and schemes,
enhance pull-out and seismic resistance, and expand research fields to give full play to their roles
in practical engineering.
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F igure 1. Statistics on the number of highway bridges in China from 2012 to 2023
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Figure 2. Gravity-type anchorage
2. EHNERE

Figure 3. Tunnel-type anchorage
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Table 1. Suspension bridges anchored by tunnels in some foreign countries

= 1. ESMER R R EHEER B RT

Hh[X & P B IR [R] FH/m iR K /m
1 TriR = TR George Washington Bridge 1931 4 1067 45.7

Ailr e BT 2 s
* IH =1l j?);a*@{% San Francisco-Oakland Bay Bridge 1936 4F 704 86
e FEHTA B Forth Road Bridge 1964 4F 1006 80
71179 B FLIREA KM Kvalsund Bridge 1977 4 525 62
HA T A Shirao-ura Seto Ohashi Bridge 1988 4 940 71.2
A 5= KA Third Kurushima Kaikyo Bridge 1999 4 1030
HA SNy Akashi Kaikyo Bridge 1998 4E 1991
5 A= IR M South Korea Incheon Bridge 2009 4 800 50
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Table 2. Partial suspension bridges using tunnel anchoring in China
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Figure 4. Construction of tunnel-type anchorage in China
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Figure 5. Composition of tunnel-type anchorage structure
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Figure 6. Bench-cut excavation of tunnel-type anchorage
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