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Design and Construction of Maiko Tunnel
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Maiko Tunnel is located between Tarumi Junction in the City of Kobe and Akashi Kaikyo Bridge on the Kobe
— Naruto Route. The New Austrian Tunneling Method is to be used for the Tunnel, which consists of paralles
tunnels with each length of approximately 3.3km : each tunnel incorporates three lanes for roadway.

The Tunnel passes under an urbanized area with a shallow overburden along the whole length, with the ground
composed of soil and gravel. For the portion of the Rokko Granite, a ‘method to reduce noise and vibration will
be used after boring pilot tunnels by a tunnel boring machine because there is a residencial area over the Tunnel.
Drainage drifts will be bored by the shield method to drain the underground water in the Osaka Strata.
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Fig.1 General Plan of Maiko Tunnel
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Tab.2 Cases of the analysis

CASE-1 | CASE-2 | CASE-3 | CASE-4
m OE % ¥ 1.0 1.0 0.5 0.5
BEIo#EMEER
(kg i) 20.000 100.000 20.000 100.000

& - 3 BTHTEOHET

Tab.3 Dimensions in cross-sectional analysis

EEHR
B o= AEMEEER
R1 R2 R3 H R2/R1
HEZHBREFD
E@EBELL
BIR TEANE S 8.000 | 5300 | 15.000 | 1.400 | 0.663
E
LEWEEILA B
W2R | e RI = 7.300 15.000 | 1.400 -
4v~N—}FR%E
ERES Kx DR 8.000 | 5.300 | 30.818 | 1.400 | 0.663
7—FHOR%E =
EFE K& 4B 8.800 | 5.300 | 34.052 | 1.000 | 0.602

30z BIBA. ERE(LETIENDORNIEL 155
Bk d iz B¥EEREE (R2/R]) 250 5%, OFLE
oWTIE, AR AEBE L. EGONERBINS
VRABL 2B ET B, DIEAEELTR-3IIRT4
Wi & L7z,

4 MR
B RIEE - 4A~F- 101cRT EBDTH D W
OLUTDOZ ENEBEI NI,

O RT OHPENTIZ. ERINICBEREZNEL
ARERERZHSNITD,

QKB T I TIZoW T3, B 1R EFEIRIEME
EETH 2,
OFEARBIBIARHORNPICHRTRL SN,
@ AMOT AN, T—F JBEHICOVTIE
ERENL, A4 vN— ha—F—FETRE, BROTH
ABABEOBHELHEEINS,

(2) WZEWHEAEITORE
BTHERRUOAR b o2V & D bRVWEBETIAEIERE
EARELEOME L8 > TV A SO T EBE LT A
ABRBERXEOMERAR . RANCEIRE L, Kk
HOEOXEIz O WTREER2E LEE 270 23—
MEREAFIGES T 28 1 R2EA L,

HE. ERAERBIc>\WTIR. 7 — FHBORNZEREE
R ARBERERESE L. £ 23— PIRELETVDDOE
L7,

4.2 BIHE

%?b/$w@£éuﬂﬁﬂwby$wfimbm¢
S VKEEETMLE R & T 25a, BLICERT 5
+IF & iR 1) B ERTEAIRES 5 2 L0VE
Ao, Lizhi>T, BLITHREIIC—E LKA TIREE
THILOZRAIGE LT b FFRBELIC Zh 5 ORED

F M W

/ 1
N



BITLTL 2D EEX, FR2IKEININSDFEIC
SHUTHERT 2D Lic, Fheo TOEE 1R T (K
ffarzy— b H) & EMSROEEARPREIC
K BRBEOHAENEZ OB, KeEWEZEELT

B DA AEMESE L. MFIC LTRIER LTV LD

L LCELEG%IT- 72,
(1) EEtFiE

2IRBTOFBFHEE LTI, BHBEMRITE FEM#
D28 0D 5,

2BIOFGT T BHABERTOFENL . BT b
VRNVOFFFEE UTIR. BHBERITER L,

(2) FEIHEORESIE

HIEESICB T 2 EHNATM O 2IREBLOHRAFEIZ.
FIVY 7 F—DW B LMEEF WV %4tk FEMBTic &
LM EW 2 AREEEL D/ END 5,

BT N U RILVOFFHITBOTIE. WAHEORET 2TV,
HWEYHEA~OLREWEZEE L. WEELLTRKEVALDT
WY 7 F¥—DW B AMERRH L,

HE. BT EHXO ETRNEET 2HERXEID L
T 8T b o IVHIBRMORKET (20 3)" ] DEER

RN LBONI K ITBER b XIVOHEDHEEE .

B USRHMNES 1.5 LTHVW .,

HARUBLONEOHAE I, R-4. X-5ITRT
EBEDTH 5B,

(3) FEtsR

I OE THim KR O FFHEREERIZ B- 11, &-
6DEBDTDH 5,

R #l
o 1R (R
O FogR (L¥RLHR)
JAN HI3R (A v N—FDREKREL LK)
O 4, (L¥ - TEERFR LAR)
20
- *
> 1.0 | o—] Py
o
& T
)
P
K
i3
0.0
E.=20,000 | E,=100,000 | E=20000 | E = 100,000
K=1.0 K=05

B -4 HBEORKLEAMOT S

Fig.4 Maximum shear strain of the ground

Vol.16 No.64 '92.10

SAEHRIONZEZNRL (cm)

IKEHEDHNZELESL (cm)

20

15

%}
///J

=7

/]

E. = 20,000 E. = 100,000 E. = 20,000 E. = 100,000

K=1.0 K=05

[CRECIGEEE " E)]

M- 5 #EHROANZEEL
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Measurement and Analysis on Adverse Motions of the Concrete Plant Barge
used for the Tower Pier 2p of the Akashi Kaikyo Bridge
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Ryota Okada

BB

THEMOT — VBRER TEREEMNERET 3. T-U VARG, HLTVRORESFERLRREZL DY
U — MTEMERE OIEZMIE T 4 CHRBF T T 0 CPAENESY £ KIBIERIRE(C L VIR LT, 2P TORMEHAIL, 3RTT
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After the caisson for the 2P tower foundation was set, a concrete plant barge and a material barge were moored
to it, where the tidal flow shows a complex formation of Karman ‘vortexes. Hydraulic model test was conducted
to get a beter understanding about the dynamic characteristics of concrete plant barge, such as pitching, yowing,
and rolling, which affect on the warkability of concrete placement. In-situ measurements included both the
contactless measurement on the motion of barge by means of three-dimensional video tracker and the measurement
of the mooring cable tensions by means of load cells. The summary of the results are as follows ; QResults from
the hydraulic model test well agreed with those obtained from the In-situ mesurements ; @ The amounts of the
longitudinal movements of the barge were less than 1m:and the amounts of the rotattional movements were less
than 1 degree ; ® The variation of concrete compressive strength was less than 5% ; @Results computed by the

quasi-static analysis well agreed with those from the in-situ measurements.
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Fig. 6 Arrangement of mooring cables for the concrete plant and material barges
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Tab.3 Conbination of loads, cable tentions and displacements to generate the maximum tension
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Superstructural Design and Fabrication of lkuchi Bridge (Part II)

mBEIREBFR £ - I ¥ E F R =

Tohru Fujiwara
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BOLIMIOEET - BEORRRCOVLTHREL T3, Rt LoH#MO 1 2& LT, AIEMPCHOS U —7, EBIRHEC
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EROCHEL T3, BEHFEBRERFE Lo, FEETHRETVBRAEED, RETICHI > TR, BHEIC
L BEFEBILRER L oo HTOBETE, KERIENEROEL BT — TIVERBOBEECHICIEREEL

Tkuchi Bridge is a long-span cable-stayed bridge in which a hybrid girder system was adopted for the first time
in Japan, i.e. steel structure for the central span and prestressed concrete for both side spans.

This paper reports of the design and fabrication of the superstructure of lkuchi Bridge. One of the
characteristics in design is of the design considerations on the sectional force changes and plastic deformations
due to creep and drying shurinkage in the prestressed concrete girders.

In designing the steel deck of two-box girder, special attention was paid for the concept of effective width,
design method of the webplate subject to predominant axial force, and design method of stringers and cable
anchorages.

A series of welding tests was made to select a welding method for joints in the main towers. Preventive
measures were taken for control of deformation induced by welding during the fabrication of the towers. Serious
precautions also were paid for the welding in the cable anchorage area of steel girder where significant stress
concentration occurs.
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Photo.— 2 Yard welding in shop assembly of the tower
(Overhead MAG welding)
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Fig. 22 Measures to reduce welding deformation
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Tab.11 Allowable errors in the member dimensions
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(B4(7 : mm)

H B HEE ] E:d
®w M & +2
P 75 v V@ +2
PO = I 3 £3
WEohLth +3
L=10m +2 R
%KHEL>10m +3 + 1mm B
W o@®m B & K 3,710000 ( )
. W,/300 e
" o ¥ @ K (B LEK3) W ity 7R
EFHESTw vy s MAAE 1 HEREOXL
0
XK 7k
ANl
i :
G
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6+2 6+2
S 2 +
0 ' 40+5 455
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Configuration and target values of the groove
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Tab.12 Criteria for the accuracy in shop and field assembly, and their results

HEHEtE (mm) SRR (mm)
H H % 2P 3p
AR biiit A fi&
' = vEE | B 2 wEiE = = =
Ly +11 +25,+25 +10 +5,+4 (., #)
BHOES L £ [2eN,+8+N;] |+ [2+N;+3+N;+ A+ (N-1)] L. 2 +05,+05 )
Lo +34 +2,+1 +39 +6,+8 «C » )
B +3 + 3 (EHERH B +3 -3 +3 -1,-2 (E. )
B +6 + [6+A(N-1)] B +6 +2 +8 -1,-3 C » )
B
B B 6 £ [6+A+(N-D] B =6 *05
B. +3 +3 B +3 +3
B Bz izl L By izl L B +7 -5 +7 ~—92-3 « » )
B: - B: +4 + 4 (EEEEHE B:— B +4 +25
* —1~+2 + -1~
SAERE 1./10,000 1,710,000 sl s 12 - 1z Lt
[EAzpa) +12 0~-1 +12 -9
. 1,710,000 1,710,000 + A+ £ /h 1EadrsTE 3~9 +3~-4 9.7~13.6 -2~+3
) (BpiEEREROZ Smm) (BeEtEROZ Smm) BAHE 3~9 +3~-6 115~141 | —7.7~+69
TKEFR 10mm 10mm 1BadTa] 10 0~3 10 -1
z0 TKER +2 + [2+A-2/h] LTHE +2 +05~15 +36 - 1.1
BEBOHMAE [2eN;+8+N;] [[2°Ni+8*N.+A+(N-1)] 9 0 10 2
N: &% (N;: €=10m, N.: £ >10m)
W oE A BHENEROBRE= 1 (mm/ BF)
¢ : MR
h: W&
L L. Lo
[\
To_ & i .
— Joo] 1 - =
" FoiF
o T
L ] /"i—’—’//"
% - 13 HHELRENEE (BA{i7 : mm)
Tab.13 Amount of weld shrinkage in shop assembly
50 1,700 1,700 50
= 2P 3p
1 s st [ s Ptk
® &R 2.63 2.83 2.80 3.00
1,950
L LiE B 1.84 2.00 1.29 1.35
1950 (CHIREERHA) P 2.25 2.32 2.06 1.99
'=:o ® BA 277 277 2.65 3.00
soll 1700 | 1700]|50 T@E B 177 1.80 1.43 157
‘l—l‘—'u_ - (RIEERADD Pz 213 2.35 2,09 2.25
® 52 0.63 0.33 0.30 0.64
- 24 RIE®EFR ERE B -033 | -050 | —-046 | -130
Fig. — 24 Measured points ©@-@ R | 0.12 -0.03 -0.03 -0.30
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12~16mm. ET&EEIR 16~25mm. 71 ¥ 735 LiKE 14
~32mm) T 5, MBIRMRH. ¥ —7IVESE T o
vy I ORI UT TS vy iconWTid. MERES. T
AT A BT B 72 % SMA9OYA 2 L. % Dfthid
SS400TH %, BUWEHEAER - 1412, W7 o—%2R-
261TRY, B GHE. 727 VU RERELV—

- 14 @HTRESE
Tab.14 Bill of quantity for the steel girder

X 5 # 2
SM490Y 2,007t
SCW490CF, SCW48 144t
AL $S400 fth 2,809t
oy =t 4,960t
HEM $S400 it 11,080t
® & &t 5,990t
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Fig. 25 Division in the steel girder blocks
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Fig. 26 Procedure for fabrication
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Fig. 28 Fabrication process of steel girder (a panel asembly)
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Photo.3 Main deck assembly
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Tab.15 Outline of the welding performance test for the cable anchorage BLUOEHRL RS 2TV, 8% T o
SIS | BRI HEak Motk | sEd 9 2 I ATI T,
500,574 500 HUKE T 73 D IR I3 . TRIB AR
301514 130 WELTIEBERIT D& IR XREREL
A & g - BME B o
wgerams o7ry| PO me | o2 = e ™ BAH L OEANI DI, @154
gl8 PN - X8 HETIT -7
=i FEH S 5 DISEARE 24T H B DT, H
h A 2mm 1 AR A EE LT, 2\T
4mm DOIHE% RIAA T, TRET & 5 INHE
COERGFED, B, AEBEHKS 200mm, 400mm,
ﬁgiﬁﬂ *(}ZZ:); A{%@ 600mm &:%,@%ﬁﬁﬁ'%?ﬁﬂ Lo B
SIS n| o TG | SROUEE e SN MERT
A % — 7 I (1) ARATON
- N o ;Afingﬁ{’ﬁfﬁlﬁu HAMI I —
N | A . HAIITIE
- REEREREHT LERETH 200, LT OEEKS
gHick biT- 7,
% © HUT < EBHEAE < M HSEIMES 7
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wEE g N;‘\ N%\ KR T2 B L,
2 = _ @ wiEar oY - bEITRTSELA
Hicid, B2y KB UAHT o
*— 16 BEREE . w 7B DS, BB VEBTH % 1= 0YA
Tab.16 Amount of weld shrinkage B OB ARIEES 12 R DF
F=I UV R HIER i H T B PREETZEN S 2B L,
- > S @ & 2 IR BT £ 0+ 0.2mm,/m
600 38 0.7~2.0 137 RARRAT,
(8) SEEM

600 J— Bt LB EORBIEE b L CFHFAMEIE. HHT
R 10 SEUERHE - [IRS (AU/AF S63.4 —I%GET) 2D
I | EER-1TIWRTEBD &Lk, BB, AEDO N
N\ L = DEH UM TH B LERZEEL, HMES, @D,
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Photo.4 Butt welding for the pipe and the web plate of the Photo.5 Main deck in shop assembly
cable anchorage
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£~ 18I RAH D EHEH Z RN T

% — 18 {RMEILDEE (B4i7 : mm)
Tab.18 Results accuracy in shop assembly (mm)

FERBE | BEu@E| ¥ %
. i £ +17 (7 1~+5 35
- 17 BHH & CRIETHELE & (=7 | i~ *
I . . . Lif] il B | =7 (5) -3~0 -16
Tab.17 Criteria for the accuracy in the member dimensions e i R P e
and their shop assembly 1; i ; £l (7‘) “8~-1 -28
® & = H| & % | HEE (mm) | EEH B @ i Jivre 02
% & B [EHL:EEE mm)| £ 10+L/10) |[£3/NN: 7oy % S - (:g:::g) Cl~t12 +78
i 4 =] B;q:fgﬁiﬁﬁﬁ(m) + (3+B/2) +5 ﬁ.i:g?é“&ow— ISR -8~+5 -2~+5 +23
@ B | FMTEH: RS 3+ H,/1000 H,/1000 2 t:ﬁﬁ fi > 8 z w +2 0~18 08
Fyi7Vv-1 2B + 10mm + 5mm EANED 5 R & £10 m2~+6 *+3
” THREEK| £10(x2) —-1~+2 +0.9
i ” trF xRS +10 —2~+2 +0.3
L: {f#& (m)
L=20 +5 (RUERTDY , ¥ B A K ° (510)|- 947~ -
w0 e RS ClEa s @y |52 (S10)|-047~+352 5.79
¥ v v —| 40<L=40 -B5~+15 . - - Tam_ _
80 < L < 200 B~ 25 ke (WiEAE) | £10 (£5) 3~-2 28
” vy F(18MAE) | 11 (£5) -1~+5 +38
ﬁf;ém&mg 5 ” Wi h A |<25° (S10)| -58~+6.22 +0.9
i () M EEEIEESRT
L: (A% (m) 5
L=20
20<L =40 }g L1000 4.3 =TI O&8iE
& D| 40<L<80 25
80 <L =200
p 1,
B¢ B RSN E 5 (1) SRR OZAF
ToE FHRIZIZ JISG3502 (E7 /#8¥) THEIN TV S
o SWRSB2BH % BN T, s > XML L7z ¢ Tmm @
T | P | s T8 > & ROV SNl FARMETIRE,
A ‘ 1) #9950 “Clzin#A L 7244 %49 500 “C OSBRI
GysF o740 00)
[N 3 . _ N
Ds Ds * 2) BV, a—-F1 7
BAE HTD) | 1 . +3 3) #%$ 6.9mm ¥ T 6~T Bl
> R ® 4) o ZPILERE. ¥ 450 COBFMEMIcBEREE N
ZBEROL L oxu—t | -aves #H1% ¢ 7.0mm OFEIH LT B,
ABEEOBE. | ForTi—t T2 ¥ - izt JISH2107 (HEERHE) THEI W54
(FEEEBE) +5 £3 mepEMRH L.
R =10 FRORERBERRER- 1910 T,
Vo rREORE z (2) r—7 L8
” VY N per. >
. ym - br— 7 VDM B SR EIRIC I 5 AR
REWE LT, &Y — 7 IVORERBISEE CHEE L7l
EEEOIUTIEE EA/RLET, thdvn, ¥ 7 EORE YRR UIORETHTNE
— EHENG U AR — 7 &7 — T b RiT 5 7
a &= 5 s
= . JIS1ipsHsIsR AW TEET — 7P Fah. OO
”0) = - It - > >
Ve sl | poeTEE | ThRER-2 b B — T LMERSICERRE LT, 7 — 7 VEOH
@Eéjﬁ%@lﬁ 10 LVl ®£-19 F—ILERBLUT - TV ERERR
REE Tab.19 Results of measurements on the length of cable wires
and strands
OEHBEOEH | _ 05 | mestRE FHIRY +10%
B - - 4 e diail
R (IS4 5H — TR g R
X ag n X g n
OEEMECMB | |, 7 — 7T +5 #E (mm) 7.00 + 0.08 |6.996 |0.006 | 486 | 7.00 |0.011 | 1234
(BT 51D (Tl PR ) 3liEME (kg/mm?) | 160~180 |169.0| 15 | 486 |166.4| 1.8 | 1234
0.7 %fit}] (kg/mm?)| =118 |1845| 0.7 | 28 [1337| 1.8 | 68
OEHBED ¢ - R #
7 Gseey | t1 7 -7 CHR 5 # W (%) =40 |6455|0255| 28 | 68 | 0.29 | 68
20 (E) =12 236 | 1.0 | 14 |235| L7 | 34
CEEMEOWIE | _ oy F5vyybeF—7 £104 EIER (g/m) =300 |362.9| 122 | 14 |384.3|268 | 34
FTEIFARE (FHEEERON) br—7 VEHE (mm) =2+10 |-07| 44 | 56 [ —-06| 15 | 56
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Measurement and Observation of Strucural Properties and Motions of the Oshima Bridge

t B M R # 2EREKE FE [FH
AN AZBEBEBH BREEWRE

2 TN

Toshihiro Kurihara

B =

AKBAB TR, BHRORLEEIEET 3.0, BEOBMSKRICMZ, BEBRRE - 7—TIL/NY KRV M#hRiE
EEHMCIT> T3, £ic. KBEABCEHERARBIREINTS Y HICREROBEDOEEH L, BHRE0T—
FELTREARDBDICKSH, MEMICHRAEIT>TV3,

FEIE, B COWTHARBERIT - ILAE - BABREBNT3DOTHS. BRERBAOER, REDECS
BROZEL - EREEAONEV T—TINY FRIL A, BREFITHRCLYRBRDZENEONCK> TS, £
fo. BREBAICOWLWTIE, SRECT—YOERETS LB, BARROTMAEZERFT 3 LEND 3.

The cable band bolt axial force and the bridge configuration are periodicaly measured to check soundness of
the Ohshima Bridge, in addition to daily visual inspections. A monitoring system for the bridge motions also has
been installed in the bridge to observe, in particular, its behaviors under the strong winds. The observed might
be valuable data in the design of suspension bridges with box decks.

This paper introduces summarized results of such measurement and observation that have been made since it
was opened to traffic. The measurement shows there has been neither unexpected behavior nor change in the
bridge configuration so far. Reduction of the bolt tension (loosening) in the cable band bolts has gradually
decelerated its speed of loosening by the effect of retightening. From now on, it must be nesessary to store these

data, and simultaneously, to establish procedure to evaluate such data.
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Means of providing traffic information to a driver fall into two classes : visible and audible signs. The former
includes various kinds of signs, such as variable messages, changeable signs for speed limit, and signal lights. The
latter includes roadside radio broadcasting (at 1620 KHz) and ordinary radio broadcasting. During a receiver of such
radio is in a tunnel, the radio wave may be badly interrupted because the signal strength greatly decreases. In
order to secure this situation, a receiving antenna should be installed outside the tunnel, and sumultaneously, an
induction wire connected to such antenna should be arranged alongside the tunnel wall so as to increase the signal
strength. This system has enabled to obtain at least a field strength of 60 dBu V,/m, and will be installed at all

the tunnels HSBA is managing one by one to provide better service to drivers.
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Tab.2 Comparison between methods for rebroadcasting
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Tab.3 Comparison between types of induction wire
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Photo.l Arterial roads in the Province Chejiang
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Photo.2 Traffic in the suburbs
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Photo.5 Meeting with the Traffic Depertment of China
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