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Fig. 1 Locations of Suhama Bridge and earthquake observation sites in Sumoto Plain

AT OMAHAS) |, FE L oo AR R - HE R HOEE S B
SR EARFFE AT ORI A (K-NetPA) , Uit
D78 7200miZ [E 2884 A HaERT (MLIT#AS)
Ak o3I &Fde X v o7 5 1e oA
HABAESH (WEATR) o4t ERnH 5. Fiz,
YN A SEBF 7 25 oD |l i 2 VAR DY sl SRR E 1o U
KA v H—F P THMEBRRTHOh TS,
TEEESER L FFE SN DL, IMAMA & K-Netili 4
OB AR E LTWAS, oz bEE
SHTHD.

L7743 T, MLITHA O HEB R ERDS, Wik
W ONL 3 A #iik OAEREO 5B & HEE T H L THE
wWrh, pikOREHNMEEZRPITRLTHSD

A5, FiEHES CE2ERT, MEMISIDVILE TLERT,

B2 TIIHTIZ2E, BRICIADAFHSATHDS.

(2) MEHEEOMELDNOHER

AR O B T, MAEHRNOAREFREIC
£ DWENRROND, TOEEDIZLAENH
BB OGN e T O AEFEE O RIR & ROWHEH I
BITHY, BIZ, FiglOHETREN S AN DAL
fotER (o< ) - HE (L) MK T
drpvifcp L, #EESRAEMoTz. L L, HERZR
=T, BH T AOEELIZLEALERGNR

NI END, BHMAZER IS XD RIREVERL S
E e, EIRBRS P EBRT 5PN Tho7 L
gahi-. iz, BESRO#E (Bd) HXOH
SEH TR AL RD 23 L B U BEDS 5~ 10cmFE
DL, BT AT THiRR{ER -7, ZD
X O ki b, WAEFOWRITENE 25T,
TSR ST DWW Tho i s hiz. L
MLERE, MOMERFTNRZIN TV AHEEYN T
HAEREENELS, ZOFRERETIEEEST
REEAPZERAT LI ENEETHS.

(3) ZEEHhA i & Ak

WANIE, EEIPLHNDTE (b X) )L
BEALHENAEFE (O EFm) N EBEBEREM LN
HZMAN S (D LBIEL) hHhETERL, £2
73 B IEAEHICTKI900mEL AR R IZ TN D . T DEHREB
WEARE] 0 (2 X 0 FRMA3TEICIIf RIS hiZ b D
Thh, TRETIEAMBALRIT (S E
b)) 1~4TBHOIZEFICHN, w5Hehritiihi
KEFEEID IZE X T, BREOH (Bid) HIKEZK
dbdticiE Y, BEOMEEEEZR N & LT

HiR (LX) X1 THE2 3T BRBEOMN
ANTHBENRTWASERTHS. H - YWA)NITH
TB40EED B RIEGEIZ T THIMD ST H .

-5



,;P
& Bridge length 149.000m

6 6@

m&_1po0___
s s weac_ _QNaET e

& 3-1:500

2

Span Iength 73 900 m 5

}Span Iength 73.900 m @3

Left bank E 5 g £ ‘I Right bank
(North) | 2 s (South)
i = E in
85 e ;
v O 0 - o
F o = A
YBS Al i o B¢ NN E2 %D
S x — o~ ~
1 g G s T r=—-x25 1 Qg
<+—TCH E ! | ‘ '-E, .E) I * P
W o i e o © il
o | P 0 gg £ 2w el
MRz PR i 11 2o IR Y e
el 153 ﬁ
LI ’ o 50
0 S50 !
10 %0 SPT-N
SPTN ' SPT-N
50
SPT-N

Fig. 2 Upstream side view of Suhama Bridge: The superstructure is a prestressed concrete cable-stayed bridge, the
foundation of pier is a steel pipe caisson, and that of each abutment is a cast-in-place concrete pile foundation.
Circles stand for seismometers, and triangles for boring points.
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(b) Transverse section view

Fig. 3 Front view and transverse section view of the abutment and girder of Suhama Bridge.
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(a) Al upstream and A2 downstream side

(b) Al downstream and A2 downstream side

Fig. 4 Common patterns of the damage to abutments and restrainers of Suhama Cable-stayed Bridge
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Fig. 5 Photographs of damage to the corners of abutment A2(Southern) taken from its front and side in Suhama Bridge
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Fig. 6 Photographs of damage to the corners of abutment Al1(Northern) taken from its front and side in Suhama Bridge

(c) Front view of A1 abutment upstream
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Fig. 7 Development of gap between bridge girder and
restrainer resulting greater gap for free horizontal
movement of girder
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Fig. 8 Relative location of bridge girder and abutment attached with concrete restrainer, and mechanism

of earthquake damage to the abutment
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(a) Inspection in 2011

(b) Investigation on 2013.4.14

Fig. 9 Development of crack width and increase of distance between girder and restrainer concrete at upstream side of A2
abutment from the previous inspection in 2011 and the first investigation by author one day after the Awaji Island
Earthquake. Before 2011 the bridge experienced a strong motion only in the 1995 Hyogoken-Nambu Earthquake, therefore
previous damage must be due to that earthquake. The distance, which is 6.5 cm in design, was 8.0 cm but has been 11.5
cm. The increase is identical to 3.5 cm that has been observed magnitude of push-out of the broken part in the corner

block of the abutment.
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Fig. 10 Bridge girder behavior patterns associated to
damage to abutments in author’s speculation for
mechanism of the damage
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