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Development of the Link-Type Expansion for the Akashi Kaikyo Bridge
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Synopsis

Long-span bridges need road expansion joints with a iarge amount of expansion and contraction for handling very

large bridge movements caused by variations in temperature, live load, wind, earthquakes, etc..

In response to above needs, Sumitomo Metal Industries, Ltd. has developed an expansion joint utilizing a link

mechanism, which is called a “Link-type Expansion Joint”, specifically for use in long-span bridges.

This Link-type Expansion Joint, highly valued for its performance, was used in the Akashi Kaikyo Bridge which will

be the longest suspension bridge in the world and will open to traffic in April 1998. All the expansion joints for the bridge

have already been installed at the site.

This paper provides an outline of the link-type expansion joint developed for the Akashi Kaikyo Bridge.
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Fig1 Construction of the link-type expansion joint
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Table 1 Performance following bridge displacements
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Fig.2  Location of link-type expansion joints installed in the Akashi Kaikyo Bridge
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Table 2 Design dimensions on expansion joint for the Akashi Kaikyo Bridge
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Fig.6 Detail of finger section of expansion joint on center span side of tower
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Table 3 Comparison of materials and manufacturing process on finger

B & ORI X VAN © X
AR | B & O A YT A X X X
T4 VH—IRTTCOBEE | L X X X
% M O X A X
&
i # & O O O O
P ! Load for applying pre-stress
$ 2u
Wheel load
P-K-¢
u
0 Finger
K ; Teik- s
(1) Before applying pre-stress (2) After applying pre-stress (3) Applying wheel load
to damper rubber to damper rubber
E10E WHIERIASZRHNOEXR
Fig.10  Structure of damping system
BHHOIME (Q) MEELALE, PHRITLD/SRE EAR TEGMME
B K BEUE7420—D573 (6 LDORITRAH Table 4 Material grades of major parts
Q=2K:¢ 74 W — FCD400
AR T AD AR ERDBREIC S 2> Tid, LITO/RE%E 2R SM570
Bl B5HE T A piifikaN
GREICL 557 I IIEBEOBRESFRLT, Bk SRR SM490
1 mm BEIHIZ B, it SM490
BT 7 o A
@7 4 v H—DHEI L 557 I AR REHIT A zfjﬁi‘j b L
v
A e M ™
GrEmAEEEA) LTk 5, DY M0
3-e-4 # H e SUS304
8 4 RICHAABIERER?D)) 7 XEHEEE D TEE Foyva HBSC4+ 285
DB ZRT. ZEN—FNTaL b e nyYYT | SC450
3-2-5 HEHEE SRE XA SCM440

(1) FFERHERE
BEAIH LT, 85 RIRTFIENC TS HE

BERT 7, -
o BLER FELNEREFIR
(2) 74 > —#OF ENF#T Table 5 Evaluating procedure on stress of parts
T4 vA—iila=y bTOREL, BHRTLZNLT
BETEETTIC NFRIT
FHT SIS L Lictad, ERBOBHRE T 5, [ Bt REEH DB R AR DN |
e, FEDFESHERELS NS F EMIT 24T EEH OBRATEDTHICS < & B EOFELE

272, FOFERO—FIEENRIRT, DBEE




{E&R&® Vol.50 No.1(1988) P 125

PRI

{a) Stress of finger

abonm il +

LG 1,LERD 1, DEGAL 1a.mw |
=2 HINGH A1 M1 8 Bow+an
JLoRd |, D'thLH»ULNF ]
E40@ MAK) |, ERE-00

RERLLTE
DLEPLACE
ey

WRLLE 08T 10N HE T

v
LA
40

b8
/:é o
v

(h) Deformation of damper rubber

ENE T« rH—EF EMBEETIER

Fig.11  Results of FEM analysis on finger section

(3) Byt
PR  JIRTIE & (AEAZLT B 728, e W TW D
MR A ZIFRT W EH L LNL2D, TN6LD
HhLZ DWW, 8 6 RISRT TN T I %217 -

o, ML E LT,

Db,

Foxk EHEEFIE
Table 6 Evaluating procedure on fatigue of welded
parts

[ B DI T BRI ) O ST \
!
B e i
¥
S O MR SRR D S TEBHF T D IR
(—SERIIG ) ERD B

l
FER ORI RG] < BRSO M OIEH
T D BUR DB Bt

F21) 2 7 AR - SRS
DY) 2 2T 5 A NI+ B R 7 A JHE

3-3 (EaEfEsREER

WHATHARASIT ) o 7 AR O ARKIY RT3 5
Fi, BRSO R bRk & 2 RSP Ju BRI (1450
mm) RS R S 1=y R BYEL,
AR A RIS 2 2 2 1 TRERERE R 2 52
ML7: (BE1~FE4), RSO 288 1 RISRT
A tRe R A LTw a2 R L,

BE| T4 rA—EHEEEHBEAR

Photo 1 Fatigue test on finger section

BER? PREFEEHTERRINR

Photo 2 Static load test on particular unit

BRI —EREEERINR
Photo 3 Static load test on general unit




P 126, BAGBIAHE R L > & ZU P HESTE O 5

BrifiER 3L

ENES

MERETER AR AE R R

Table 7 Summary of results of performance tests
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Photo 5 Installation scene (Center span side of tower)
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Table 8 Installing procedure of Link-type expansion joint
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