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Structural Characteristics of Cable Stayed Bridge with Intermediate Piers
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The Tatara Bridge will have a center span of 890m,which almost doubles the record of center span length

of conventional cable — stayed bridges. This required a precise study on structural characteristics associated
with elongation of the ceter span .To seek a viewpoint from which the center span of 890m of Tatara Bridge
should be examined, the study included a series of comparative designs that clarified differences in structural
characteristics (induced stresses, buckling properties, vibration characteristics, etc.) inhered to respective center
span of 500m, 890m, 1400m, and 2000m. This paper introduces results and findings of this analytical study.
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Tab.1 Basic structural dimensions
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Ls = 185.0, Lc’ = 235.0, L, = 28.0
500m | L:=3@39.0 =117.0
Ls = 21.75 + 3@18.75 = 78.0

H=151.0, B=17.3, h=112.0, hy = 44.0
‘I hy=3@88 =264
h,=4@4.4=176
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Ls = 330.0, Lc’ = 430.0, L, = 50.0
890m | L.=6@40.0 = 240.0
L; = 8@18.75 = 150.0

H = 244.0, B = 20.0, h = 205.0, hy = 80.0
h;=6@8.0 =480
h,=8@4.0 = 32.0 h
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Ls = 520.0, L¢’ = 685.0, L, = 80.0
1400m | L.=10@40.0 = 400.0
Ls = 20.0 + 12@18.75 = 245.0

H = 366.0, B=23.6, h=327.0, hy = 127.6
h =10@7.73 =77.3
h; = 13@3.869 = 50.3
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2000m | L.=15@39.2 =588.0
Ls =195 + 18@18.75 = 357.0

H =509.0, B = 27.8, h =470.0, hy = 183.0
h; = 15@7.467 = 112.0 ' L
h,=19@83.737 =71.0
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Tab.2 Sectional dimensions
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Semso M ss00
| 3900 21000
28800
1; = 3300, I, = 4400 h=1800 L/45 [SS 400] ENIE & EIEEL [(SM490]
« BTEY — 7 VLB [SM490Y] t=t=12 (L/45) , 13 (EBOE & EETE)
t, =45, 3@Rib P, 240 x 28 te=14, ty=12
soom | =45 5@Rib B, 220 x 25 t=12 (L/45) , 13 (EIEAE&FIEEL)
« BSEER [SM490Y] Ribl 130x12 Rib2 320x240x6 Rib3 140 x3
kEEERIL ,
1, = 6000, I, = 8000
« B N — 7 VAIE [SM490Y]
t = 45, 5@Rib P 240 x 25 h=2,700 [SM480Y]
890m (87, 5@Rib B 240 x 25) ol PPy o r02
t,= 45, T@RibE. 240 x 25
O] e C@Ri o | @ ® ®
" (37, T@Rib P, 240 x 25)
73 « BEIH [SM570 (SM490Y)] t 16 (10) (13) Ribl 140 X 14 (140 x 14) (170 x 19)
z ty= 45, 5@RibP. 240 x 25 t 16 (12) (13) Rib2 | 320x260x6 | (320 % 260 X 6) | (320 X 260 X 6)
D (37, 5@Rib B 240 x 25) ts 16 (10) (13) Rib3 170 x 17 (140 x 14) (170 x 18)
2 t= 45, T@Rib B, 240 x 25 A 16 (10) (13)
. ts 16 (10) 13)
(387, T@Rib P, 240 x 25)
I, = 13800, I, = 18400
« BB — 7 WALE [SM490Y]
t;= 48, 11@Rib P, 250 x 28 h = 4,000
(40, 11@Rib P, 250 X 28) z02 202
t,= 48, 15@Rib B, 250 x 28 z01 > 2 z01 o ®
(40, 15@Rib B, 250 x 28)
« AR [HT780] [SM5701*| [SM570] |[SM570] [SM570]"! [SM570] [SM570]
1400m | 48 11@RibE 250 x 32 t | 23 | (12) | (6) || Rl 140 x 16 160 x 17 190 x 20
O (40, 11 @Rib B, 250 x 28) tz 23 (12) (16) Rib2 | 320x260x6 | 320x260X6 | 320X 260 %6
" t,= 65, 15@Rib P, 360 X 45 E Zg E}g; 83; Rib3 160 x 18 190 x 20 190 x 22
@ (64, 15@RibR 250 x 31) t | 23 ae | (9
5
2 [HT780])" [HT780] [HT780]*2 [HT780]*2
t, 23 16) Ribl 140 x 18 190 x 20
t2 23 16) Rib2 | 320 % 260 X 6 320 X 260 X 6
ts 25 (34) Rib3 160 X 20 190 x 22
ty 22 (18)
ts 23 19)
1, = 13800, I, = 18400
- B FBy — 7 AL0E [SM490Y) ‘
t,= 60, 11 @RibP. 350 x 36 h=5600  [HT780]
t§: 8, 15BRIbE 350 x 36 t 30 i || Ribl 130 16 *
« S [HT780) t 30 Rib2 320 X 260 X 6
ti= 75, 11@Rib P 380 x 50 ts 30 Rib3 155 X 20
t, = 100, 15 @Rib P. 570 X 70 ta 30
2000m ts 30
t, 30 *2 || Ribl 130 X 16 vz
t 30 Rib2 320 X 260 X 6
ts 55 Rib3 245 x 30
ts 55 [wz7] 260 x 34
ts 40
L. = 890m L. = 1400m (BHEm)
1 @ ® 1 T I ® ' ®
0 480 | 410 | 480 40 40| soo [ 600 | 800 40
50280 ! g0l [230]|50 80 440 1400 ! 440 | 80

*1; L/4S&EEERE, *2; BB
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A Report on Excavation Work by TBM for The Maiko Tunnel
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Yoshihiro Mishima
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Work execution of the Maiko Tunnel should be done with the least influence on the surrounding environment
of highly — populated area.

To avoid trespassing of work vehicles into this residential area, a pilot tunnel was first bored to convey
excavated rocks and soils over the section composed of hard granite.

Excavation was carried out by the tunnel Boring Machine (TBM) instead of the blasting method that might
cause adverse effects on social environment.

This report outlines the work procedure of excavation by TBM for the Maiko Tunnel, which was finished

in time, without any trouble.
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In — situ Tension Control for Cable Clamp Bolts of Suspension Bridges
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Yoshinobu Hayashi
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Shinichi Hirano
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The cable clamp (band) plays an important role in carrying the load from the suspender rope to the main
cable of suspension bridge ; the bolt tension to fasten the cable clamps should be induced under control
so that required friction force could be obtained between both surfaces of clamp and cable. Re — tightening
of the cable clamp bolts for the suspension bridges in the Seto Ohashi (Shimotsui — seto, Minami and Kita
Bisan — seto bridges) were carried out during 1989 — 1991 for the first time since its opening to the traffic.

This paper proposes a statistical estimation procedure for both to process selectively measured data on the
cable clamp bolt tensions and to estimate, from such selected data, tensions of the rest bolts and safety
factors for the friction force in the entire bolts. The paper also examines the ultrasonic measurement system
for the bolt tension, and shows the system can effectively be applied to the quality control in construction
for newly — erected bridges, such as the Kurushima Bridge.
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Tab.4 Summery of the bolt tention (Minami Bisan —seto Br.)
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Tab.5 Safety facter for the friction (Minami Bisan — seto Br.)
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Full — model Loading Test on the Tatara Bridge
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Results from a elasto — plastic deformation analysis on the Tatara Bridge,the unprecedented long — span cable
— stayed bridge,predicted the bridge would terminate itself with the buckling of the girder at a section near
the tower. This forecast differed from the conventional understanding that the cable — stayed bridge would
normally have its limit state with the buckling of the tower shaft; this difference seemed to be caused by
the elongation of the center span.

Probability of this prediction depended on how accurate the numerical analysis could estimate a limit state
of the girder of cable — stayed bridge that had numerous elastic supports by the cables and the Towers.
Suitability of the numerical analysis for loading capacity had been confirmed only for simple structures. A full
model loading test was thus carried out for the Tatara Bridge.

Results of this model test well agreed with the numerical solution for both the loading capacity and the
limit state, and thereby clarified fitness of the numerical analysis to evaluation of the loading capacity on
the structure of Tatara Bridge.
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Fig.2 Deformation at the final state (example)
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A Field Vibration Test on The Real lkuchi Bridge

MBISHER % - I & B B =

Tohuru Fujiwara

MBEISEBR B-—THEMd F B P $

Takashi Tamakoshi

mE

A0, PREMA0mM OFEEE T, RETHH THRREMAET. MEMNPCHEVWSEETHBELEALTL
%, FREFBCHVTARERBE AV TIT> LEBRRCOVWTHET 300 TH 5. FERIT. EERENEOBER
BEEOERPFEOIERBEMEE CHEORRTH BT — TV OBMNERMRCOVLWTHRERZ I EETEMICT> 1.
KBROER. BREDH. RPHE— FOFAREL C—BLU, SERERE. FEMERGEECTED5E GEH0.02) &
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T—IVORBEENHERORERE LEZ18E, RERAMHROH 3 - EHRRI N,

The lkuchi Bridge, which is a cable — stayed bridge having a center span of 490m, adopted a composite
girder system, composed of steel for the center span and prestressed concrete for both side spans, for the
first time in Japan. This paper outlines the vibration test carried out on the real lkuchi Bridge, using a large

oscillatory machine.
The test was conducted to obtain knowledge on a resonance effect expected to be observed in the dynamic
response of the cables in cable — stayed system, as well as to grasp vibration characteristics of the structure

such as natural frequency and structural decrement, etc.

As a result , natural frequencies and modes of vibration of the structure measured were well agreed with
those calculated by numerical analysis. Obtained values of logarithmic decrement were as equal as or greater
than the values specified in the Wind — Proof Design Standard of HSBA (0.02 for box girder ).
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Tab.8 Measured natural frequencies
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Aerodynamic Study of Stiffening Girder for the Kurushima Bridge

SHIEEBR X B B —
Harukazu Ohashi
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Aerodynamic performance for the Kurusima Bridge, three susupension bridges in alignment, was studied
through wind tunnel tests and analyses. The center span length of three bridge are 600m,1,020m, and 1,030m
respectively. Wind characteristics at the bridge site were investigated by wind tunnel test using a terrain model,
and the result was compared with field observation data. Major results obtained through this study are:

MWind tunnel test using. a terrain model proved to be useful for estimating wind characteristics. Wind
properties such as wind profile, distribution of mean wind velocity, inclination angle, and turbulence intensity
were obtained at tower height and spanwise.

@Wind stability at completion stage was studied by section models. Flat — hexagonal sections of the girder
which satisfy required wind stability were obtained. In the wind tunnel tests, girder depth,shape of fairing, rail
for inspection vehicle, and net fence for pedestrian — bike ways also were. studied.

®Wind stability for a 2 —box section with center air — gap was also investigated.

@Gust response due to three components of aerostatic forces was analyzed for the flat —hexagonal section
and the 2 —box section with center air — gap. Obtained gust factor was for the former section approximately
2.0.

®Wind stability during erection stage was studied by a three — dimensional elastic model.
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Tab.3 Dynamic properties and estimated flutter velocity in erection stages
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