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Challenge to the Reduction of Maintenance Cost for Long-Span Bridges
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Field Observation Result of Ishinoneya Cut Section
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Ishinoneya Cut is the largest earthwork slope (with a height of about 80 m divided into 12 stages of cut lift, and earthwork vol-
ume about 1,100,000 m*) in the Kobe-Naruto route. The granite is a major component of the geological structure of the Ishineya
Cut. However, a former research indicated that the landslide of the slope might be occurred along existing cracks in the bedrock.

Therefore, prior to the design of the slope protection work, these existing cracks should be observed. As a result, a slope destruc-
tion form was assumed from the inclination angle of the cracks, and the slope protection method was devised.

The field observation on the slope was done throughout the earthwork to verify validity of the slope protection work and safety in
daily work.
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Design and Construction of Single-Span PC Rigid Frame Bride by Using Stress Adjustment
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The Ishinoneya Overbridge was built at the southward of Akashi Bridge as the first landmark to be seen by the highway users

driving through the Awaji Island.

Therefore, the bridge employed a single-span rigid frame system with a central rigid structure in consideration of a aesthetic out-
look for the gate structure to the Awaji Island. Since the employment of a central rigid joint system might develop an excessive in-
determinate force in the deck after completion, the stresses in deck were always adjusted to decrease magnitude of the statically in-
determinate forces and amount of the PC steels to be used for during the work.

As a result, the adjustment work showed enough effects in deck stress improvement as designed, and validity of the design and

costruction scheme.

In the design, the PRC structure was adopted for the economic reason.
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Tab. 2 Forcast values from provisional stress adjustment

TFRISHE
FAEH xEHE #=E (%)
kgf/cm® kgf/cm’ (%)
Al k¥ 62.1 59.0 5.0
A1 T# -15.3 —15.3 0.0
A2 b 59.2 59.0 0.0
A2 T# -15.8 —15.3 3.2
FRIREE L
FHEH BXEHE iz (%)
kgf/cm® kgf/cm’ (%)
Al 40.5 45.0 -11.1
A2 W 39.7 45.0 —13.4
FRIKFEZENL
TAEfE REHE (%)
kgf/cm? kgf/cm? (%)
FIME 17.2 18.2 -5.8
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Large-scale Embanking Work and Measure for Muddy Water in Awaji IC/SA
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Awaji IC/SA is a large-scale facility made on a great amount of earthwork as much as 3.34 million cubic meters. This IC is one
of the largest structures of Japan composed of various facilities such as an U-turn ramp and a higway oasis providing access to the

Awajishima Prefectural Park.

The construction work employed various environmental measures against surrounding residents, such as muddy water treatment,

dust prevention, and noise and vibration reduction.

This report focuses on the environmental measures, and introduces a central drain system, a sediment pool system, and a slope
protection work for embankment combined with device for muddy water treatment and dust prevention.
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Tab. 2 Supplement measure for muddy water treatment
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Tab. 3 Measure to prevent outflow of fine particles in muddy water
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Fig. 3 Measure to prevent outflow of fine paricles
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Fig. 4 Drain system from sediment pool to central drainage
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Tab. 4 Density of muddy water in sediment pool
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Tab. 5 Plan of sediment pool for natural precipitation
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Photo. 8 Work on slope protection
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EE—9 RKIC-SALIRTRR (FK8F12R)
Photo. 9 Completion of earthwork on Awaji IC/SA (December, 1996)
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Tab. 6 Slope protection system
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Desing of Uzakigawa Bridge Employing Prestressing Steel Strand with a Large Diameter

_ RRBEfE -
Tz-piswirseny =mrzenm AN R B

Muneo Okawa

¥
b E OB BB & @ B "
Fapseasrists = m T 3 B W X H

Shigeki Yumiyama

1.

[~ 30%.2] BB A (#kn) |

MBI, W IC OBICME L, RIZREELR "

B =

BRI FE . SERk 3EARICIA . XBEIC OEER on 5 > TOMEERE —HEA TS0, IBEIE, 13.75
m~18.0mMDEEEE L > T3, 2D, KEXEEEBBTAEICRETS6mLUVRCTIVLENE
Ur, £/ #iEOEMOEBRRIBICEZZ LS, RETHOTTLIZ7 M ¢28.6 mm KB PC &
DIRERAL &,

ZOABPCHEVIRE., ChETHERINTEAPCHME SR MM LRABEORERNERRTI L EHIC,
T30 MEROTREREBHETAHOTHY . &N, THERMRUEREDREITEEE & 5 /=,

The Uzakigawa Bridge has a broad width of roadway as wide as 13.75 m to 18.0 m, because the bridge accommodates a part of
the acceleration lane for the Shikoku-bound ramp of Awaji IC along with the planned 3-lane roadway. Therefor, it needed lengthen-
ing of the span of deck slab of the bridge was needed longer than 6 m, whose value was detemined by the highway bridge specifica-
tions of Japan.

Moreover, the bridge adopted a PC system composed of pregrouted prestressing steel strands with a 28.6 mm diameter for the
first time in Japan to avoid a dense layout of lateral prestressing strands. Employment of these prestressing steel strands with a large
diameter could bring about several results : the same degree of tensioning force as that of a 32-mm diameter prestressing bar, which
is normally used ; elimination of unbalanced quality in the grouting work ; as well as laor saving, shortened work time, and high
quality.

I

MR
.\ ‘5—’;“

BT 5 PCIRBIERS — X VB TH B, M
RIS M BB & L, Tk JCT~ kK IC M % 52k 6 B
MTHTL., BFIE2ZAX2ETHT, BE 43I
FTVDOFBILE LTz, SO, KFIERE il
SHH) THILZT>TwWd, 72, FHHIIOVWTRE
R ICOMER on T~ FTOMEER % —EBE A TW

A

L7290, RIEOMEHEIZ, 13.75m ( -#%#) ~18.0m (& ®—-1 fER
RER) DIERE & % - Twh, Fig.1 Location
i 198,000
1 #if 197,80
B0 49,30 91,000 $6,300
/}2.600 ® 5,500 2,200 !
K

-2

Vol.22 No.87 '98.7

ihal
AR -
Fig. 2 General profile of bridge
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Tab.1 Design conditions
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IR % ¢ =1.8
BE Kh=0.2
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M) SWPR19 1528.6
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Fig.4 Analytic model
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Tab.2 Composition of earthquake inertia forces
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Fig.5 Cross section of deck
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Tab. 3 comparision of bending moment in deck slab

IR M Fix XEE SMichsk
@FEM — 9.820tmf 5.839 tmf
L=7.0| Q#FF —11.750 tmf 7.280 tmf
m /@ 0.836 0.802
L=5. 0| QOFEM — 7.410 tmf 4.478 tmf
m @) - b — 8.750 tmf 5.360 tmf
D/ 2D 0.847 0.835

7272l BEEREEICHE T AE ) LARICOW
Tit, MAEMEOLDTH L7200, FHENTEHLE
HiFeE— 2 MZIRECTWRV, 72, FEM @ X
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EDRBEVPEZINTVEDT,20% 2T LT 5,

3. XKEPCH#LVEDEA

3.1 BRAORE

L. ANE ORI RS O #4413, PC i ¢32 mm T
FHHE STz, L LiltdE, i PC D 75
FPARBIZE Y., SAMATRE LR % & v ) FHiAas)
PHREESNTBY, 797 MEEORHEMN S RE L
HoTETW5h, D720, FFHEREHIBW T, RiHk
WOWMMEPCHMI VM ¢21.8mm ICEET LI L L L
720

LAaL, A3, K 3 BERTEIE SN Tw 5720,
IRBUCCE S N5 RO S OAE DS < SMECE R
WBAFEEIZEE ool BRI, T ORI, IdERE—
HEATYL20, BEFRAKTIS.0m &AL, @M
MR AT 250 mm & 7 . PC#i#, $kiMr, KU PC
M FROMEER OB FREINIZ F/2. a0 7 ) —
FSHSIATEES TS, RIS LTOMENDRED
N PR=Y A

ZD7:%, PCHIME 632 mm & FHEOFEERIZEAT
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F—4 RIS PC 41D LB
Tab. 4 Comparision of laternal PC bars
" B PCill# PC#llk YR
¢ 32 mm $21.8 mm ¢ 28.6 mm
AR AL) 52.5 33.0 56.0
&R | LU 550 400 600
(mm) TYUH 400 250 450
REAHK 830 1,225 750

ELH LB ENZKEPCHM L D #R 428.6 mm &R
HL7.

B PCHMONMBERER—AIIRT, KEDPC
WMEOMERATAIZLICED, OB DL DY 258
WA BIRE 2 TR B Z & TSR,

3.2 WMRRUHE
LRSI NS ¢28.6 mm KEEPCH L o~k
BAEBREZR-5 KT,

#£-5 ABEPCHELIVEBOTE. HUSE

Tab. 5 Unit weight and dimensions of large diameter PC strands

FUS W BEE | AMER | BoER
(mm) (mm) (mm?) (kg/m)
194 &V 28.6mm 28.6 +0.6,-0.25 532.4 4.229

COPCHIXDME. LML LTOTE ) HEEE
L 222 P EEE/NEL T 5720 KD ¢17. 8 mm
~¢21.8mm DY — VRO X VIICHEZ T+ - Vb
VRIOE DBERALTWS, SOXVEKIZ. Y-
RUCHARTRREREIVNES L, HVEERBEEHEZD
N5 726, WHEREDE 30% KR TR T, fEREIE
WER/NITEEIZT AR E oy FORER
R—6 IR T

F/o, BLECOWTOMRRBERELR—T IIRT,
ABRIE. PCHIL 0 MZ M B L 2235 & 0 BR O
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74— bR DI N Byt 23
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Fig.6 Cross section of PC steel strand
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Tab.6 Design radius of bending for PC strands

FYRE(mm) 12.7 | 15.2 17.8 | 19.3 | 21.8 | 28.6
B/BIFEEmM) | 26 3.2 3.2 34 | 38 | 41
& U W R —)LE X1
X1:94—1) kB
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Tab. 7 Summery of flexiblity test

47 | 21.8mm 28.6 mm
H H = VB | Y=V B gy b
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AT RE/ DB ERE 81 cm 190 cm 120 cm
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Tab.8 Physical properties
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Fig.7 Results from relaxation test
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Tab. 8 Dimensions of after-bonding system

R—9 TIE2—K> ROWIK - &
Tab. 9 Dimensions of after-bonding system
wHEE (mm) Fh7 (mm)

42+5 1.5k
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Tab. 10 Comparison of grouting materials

IH H $21.8mm(J3IhE) | $28.6 mm(FL T FIME)
FEM O |20 7)-MEBGHLES | SIEELEORBRER
JE AR 200 kg/cm? 740 kg/cm?

S O JIS Z 2371
- — 1000 e ] 1 & s 78 2B
REBREE RELL
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&R | BREtESHOMNERIE
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WML —LL 72TV T Iy NRI(T 75 =KV F)
DPCHMEVBORAERAMEZ TE TS, FHTORE
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Construction of Tateishigawa Bridge
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The Tateishigawa Bridge, which spans over the Tateishigawa River in Kusumoto area of Higashiura Town, Awajishima Island, is
composed of two continuous bridges system : an RC rigid arch bridge and a successive hollow slab bridge. Since the bridge site in
Tateishigawa River featured a steep valley and exposed granite rocks, an arch system was planned to be the best solution. On the
contrary, the work should be done in a limited space with a high altitude. Therefore, a lifted scaffold work system was for the first
time devised and used, on which the arch segments were placed and finally closed at center. This report summarizes the work
mainly for arch construction of the tateishigawa Bridge.
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Tateishigawa Bridge
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Multi-Span Continuous Plate Girder System and Its Characteristics in Construction
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Recent years, a multi-span deck system has been preferred, since the system with lesser number of joints comes up with various
merits in maintenance work, noise reduction, derivability, and seismic stability.

In the portion between Naruto-kita and Naruto IC, this multi-span system was therefor employed to whichever bridges and via-
ducts each of whose spans could be structurally unified. The works were done as a stage construcution work, in which a new deck
for a 2-lane roadway was additionally built alongside the existing deck to prepare for traffic increase after opening of the Akashi
Kaikyo Bridge.

This paper reports the course of superstructure design, and construction work on the Tosadomariura Viaduct (for southbound
lanes), which composed of 17-span continuous steel plate girder with multi-support fixation system.
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Tab.1 Summery of span unification on viaducts in lane widening work
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Tab.3 Allowable movement of accessories (for oneside) Unit : mm
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Fig.4 Work seqgence of each unit
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Photo.4 Floor work (seen from A 1 side)

T, 5B —MITHA & L30Ty MIaE LT, 45k,
EHROCRESOEET FLEhoL=y P CIHRET
L7z BB, 2=y MEICERIT -3 EHIE, IO
TERAERL TR LOBMLRAZ NS ¥ 5720, THTO
IRALST e BRI B THRICIL (FARESH A0
RAIMr, LI &%) LEER L. (BE-2)

HiIZEBR R &L=y MEORBH OFRIERF 2 RK—3
2 a2z y MEOK TFIEEZ B —4 12R T,

3.2 EREMRU~L NEEBHE
WML NSy L=k BRY FTETH 5,

Vol.22 No.87 '98.7

[(BEE AL P AEE |
EEoEEH |

T, &=HHE |

%0y MEICHE
(RE., EFRELDLZER)

BIGEELZ IR
é’% 11 3 -;‘_-T
[%3%7%\M®$ﬁ@§]

L., {KEE A OER ERHE
EGR-TEORE

eI R A D EELL]

BEELIT L BH7##E 2 F
ALT, BESRFA

R—5 XADETFIE

Fig.5 Installation sequence of bearing

Ny MBI BHS HTTOME. 7ol & OB
WA E) % ZRLME L7zAs, P3~P 14 Mid, N>
FEEDPH20m L HBHEL 25720, LREEHE %
EWEERL. BIRY MR sTILE L. 2B,
BEE Y L — L, BEAR—ZADOMBEEEIST Y
MU F—IGON 160t BWER T v 77 L — V& fE
Bl (BE-3)

3.3 RERITERIBFRE 7Oy V&

RIR T, LSS A2BAE»S ALBRICH2? -
THRLTHRTAZEE L, FIREFROITRT T Y
743, 1 HG7720 OITRRAEEE L3R £ 223 k&
DYy ) — FRITRFAOEBICH T 5 HE (AT
DRAE) EBET LYE L7z,

FOREE, UTOHE TERML 2.

O Mg %2 fTiTiR L. LAz BT %,

@F B LoENHHER TR T uy 7 LT 5,

@1 ODOITHREIX, TSN (K 7H1ETH 150

m’ ). fFEl (71 =y v —BE%) Lb.
THRE, EEOF 1 Ty sl Lo,

B, M—6il7uy 2EEITREF 2T, (BE—

4)

3.4 XAMOABSEEBEERY
(1) AT By ST D [ e R
RGO E A, KTESRPERA SN TEY ., €

35



36

(HEEHT) (FEEAHT)
| 2=y b A || 2=y b B || 2=y b C | FERR R XK FAF
A8E -2 ] ' 1 { l AFLEEXE GRPEATH)
13 1514 J30! 1732 AW TR
A A AL D A AAAGAGLDGAAGMDOAOAOAOAOAN]||
ZE g TH B AL PL ;E ;; P4 P5 P6 P7 P8 P9 PLO Pl P12 P13 Pl4 P15 P16 A2 THRIIP7TPSH
(M) ) () () (F) (R} (F) AR} (F) () (M) (F)(FD (M) N (M) M) (W) (BREZEALE)
=y hCORH © EXEEBET 2 ()

YA A A A A
P12 P13 P14 P15 P16 A2
(F) G 00 ) ) o)

@ PI2REE : V¥

2=y b BOEE

@®==y FC:HIB, > Mgk

A A Y A A AN VY LA A A A A [ @2=y B[R step 1
P6 P7 P8 P9 P10 Pli P12 P13 Pl4 P15 P16 A2
a) o0 ) o) ) 0D (F) 0D D oD ) )

FREEHT DOLERR — @ PL2RAE

(J30~J32) A A A AN ALY A A A A A |QEEBRERECEE, ER

P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 A2
0 ) ) ap 60 G) (F) ) ) ) o) o)

®==y MB: HIB, = MERIE

2= k CDIVIVETER

2=y N ADZER

A A A AV AN A A AL LR DL A AN AN

Al P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 A2
D a0 ) 60 (F) a0 ) ) 00 ) 6D 00 (M M (W (0 W)

=

OPI12ZKIBITIRATEIRAE L L

HMARMRHZETOEY b
Q@P12~A2ME N & LHTEY
@P12{REE : @

BT DR
(J13~J14)

A A A A A A AR A A A AA
P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 A2

) M) ) ap 00 ) 0D ) ) 0D ) o) (A M) M) Mt )

O ERERR THIE, 28t
@==y MB:HIB, <> Mk

@R ITiX, A2fiH b NEKBR 24

2= b BOIVMTER ) | OP6~PUMEAL S LTH

2= b C DIVIVFTER AAAAAAALALBAAALAAADLALA|Q2=y M HB RV MEE
Al P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 PI1l P12 P13 P14 P15 PIBE @P5~AIMENF VTR

HIBRRTET O D 0 MR B N B W | PSREE : m

R A8 A& O [ E 1L [ ] | OM4~PSHl EEEAFE

(BRARTHE T &, A A A D A AAAADLDLAANDLDLDLDDL (HTIRLEE 1 5 CREICIRE)

7 Y — NTEXAT) |A1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 A2 | @P4~PS EELARE : A

) W0 R B (R (R R ) ) GO e ()

(%) MR CIREE)

RELET

P11, PI2>EEAL

]

H A A A A A A
P3

Pl P2 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 A2
(1L - B Y DA VA D - 1

[
A A A
Al

@p11, PREE&RABFE
(HHREE 1 5°CHRICER)

QRBRETHEEERARE : A

EhRav) -t 7 e v 7
Bl L ITERIER

®® 60 6 000D De 6 Bddo o

® ® 06006 06606800 Dd
LTI T LT T
A DL A D A AAAGALADLAARDADROALROAR LA
AL PL P2 P3 P4 PS5 PG P7 P8 P9 PLO P11 P12 P13 P14 P15 PI6 A2

(M) () (Mb0) (FY {F)(E)(F)(F) (MWD (RN O(FD M0 (M) M) (M)

O¥F : av)-MTRMERF

E—6 #H7%eE% - FRERIhe TRF DR EM

Fig.6 Support conditions at the stage of deck erection and flooring

x m & #



EE—5 BEE£E TORABHEOEE

Photo.5 Fixation of temporal movable bearing by jig
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Construction of Maiko Bus Stop Facility
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Kazuhiko Furuya

E-ERREKEREEN IEZREERBE = M EBZ

(1) F-BXRETIEEEN E—IERHE H

Makoto Fukuda
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BEFNRR by TEREER UT. BEFBSERMFREV D) B, BREEEABOXNFARMETH 2EFS
ZEP A EMRERAICEE S N, EN SHBIMOSE S ICHIBFSEBLONION IF &M E & REEIERT
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R) DFEFG. BEFSEBLBIABRICTER L THY . ZRPBRVEORTIERGN? S HATTAEHKEN T X
REAB S v XL, MULETEHRTS 7y 227y TITHE eHRALTVS,

The Maiko bus stop facility locates about 30 meters above the ground of the south side of P4 pier of Maiko Viaduct, which is an
approach bridge on Kobe side to the Akashi Kaikyo Bridge. The facility gives access from the ground the bus platform on the via-
duct. The structure is made of RC for the first floor and steels for the second and higher levels. The construction was composed of
such works as pile foundation, RC chambering., structural steel, interior and exterior, and machinery and electricity. Among them,
the work for erection of the truss girder at the forth floor (concourse), which connects both platforms on south and northbound lanes,
was done within a limited space under the completed viaduct, therfore, the girder was assembled on the ground and erected by push
-up jacking procedure.
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Tab.2 Schedule on push-up procedure
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Photo.9 Computer control on push-up height
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Photo.10  Gap measurement
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Tunnel Ventilation and Emergency Apparatus for the Maiko Tunnel
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Tunnel ventilation and emergency apparatus for the Maiko Tunnel are the highest level facilities ever employed by the Honshu-
Shikoku Bridge Authority. Therefore, the facility planning was developed considering characteristics of the highway, as well as go-
ing through researches and analyses on the data obtained from ordinary records and model tests.
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Tab.2 Dimension of ventilation apparatus
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Photo.2 LED information panel inside tunnel
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Tree-Planting Work on Open-Cut Surface in Awajishima Island
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Open-cut surfaces of earthwork were treed with saplings to harmonize with surrounding vegetation. Tree planting was done along
with guidelines by the workshop on landscaping of Kobe-Naruto Route ; four types of vegetation components were worked since
November 1997. Among them, 14510 pieces of trees were checked for growing conditions, and 49 percent of trees were well rooted.
On the other hand, an optimized-season work was found to be important since the rate of well-rooted trees was raised to 60 percent
for the trees planted during the autumn. In addition, roots of a tree with the age of 16 months reached into the ground, which indi-
cated a well growing condition. From now on, a further study will be done to protect trees from vaporizing and therefor decrease

the withering rate.
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Photo. 1 Open-cut portion viewed from the sea
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Fig. 1 Work procedure
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Tab. 5 Employed vegetation
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Tab. 6 Work records
ez IE4% HELAR | MR
1 RK—FTr50 45— 1.231 H.8.11
5 F=FTF5%— 251 H.9.06
FEE VRS A 188 H.9.06
3 R—F75 % — 570 H.9.06
MENVBERS A 1.617 H.9.06
4 WENVHERRM A 578 H.8.11|"
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5 HEEIVHERA A 805" H.9.06
6 i AV 120 H.9.06
B VEERA A 100 H.9.06

7 K=FTF5v%— 978 H.9.05
8 RK—FF5v%— 622 H.9.05
R—FT5v%— 1.241 | H.9.05~06

9 e VEERR A 246 | H.9.05~06
et o) 30 | H.9.05~06

10 WEVHEERSM B 1,146 | H.9.05~06
1 W VBEIRS A 116 | H.9.05~06
HEVEERS A 79 | H.9.05~06

12 K—FTS v %— 84 | H.9.05~06
Eeto ) 102 | H.9.05~06
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16 F—FF5 v — 144 | H.9.05~06
17 K—FF5 0% — 108 | H.9.05~06
18 K—FTI5 85— 42 H.9.03
19 RK-KTF5v 55— 404 H.9.03
20 RK=FTFF7v5— 401 H.9.03
21 RK—=FTF50%— 122 H.9.03
22 K=K TF50%— 137 H.9.03
RK—RTF5%— 1.004 |H.8.11~12
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Lo 211 | H.9.02~03
RK—FF5v%— 2.180 | H.8.11~12

D £V IEERS B 768 | H.8.11~12
FiE VHEWS B 1.585 | H.9.02~03
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Tab. 7 Number of trees planted by types and seasons
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T & & Mol | Hoo~0s | Bt |
R—FS50 ¥ — 4679 1106 4940 | 10725
FEE VRS A 578 0 3184 | 3762
Tl E VIR B 3173 1912 1146 6231
Fetod 88 424 679 1191

G 8518 3442 9949 | 21909
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Fig. 3 Number of trees planted by types and seasons
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x®—8 EEE
Tab. 8 Living rate of trees
M wHEY | BE | T¥s RRAK | EFEAY | EHEFE | R
ERALE 1 1 FE-F77v5— 11 8 73% | H.8.11
2 | R=FT5vy— 45 29 64% | H.8.11
3 | K=FT5vy— 98 63 64% |H.8.11
4 | R=FTS5v - 182 62 3% |H.8.11
5 | K—F73vy— 288 120 42% [ H.8.11
6 | K—F75r5— 303 158 52% | H.8.11
7 | K—FrIrE— 305 214 70% | H.8.11
2| 1 | &F—-FTI¥s— 103 70 68% | H.9.06
2 | K—FTTrE— 148 115 78% | H.9.06
3 HEEVIEIRN A 188 61 32% | H.9.06
3| 1 | HK-F7IIry— 55 23 42% | H.9.06
2 | F-FTIry— 156 95 61% | H.9.06
3 | HF-FTIvs— 359 138 38% | H.9.06
4 HEEVRERR A 428 68 16% | H.9.06
5 HBEVRERR A 333 77 23% | H.9.06
6 HEENHERM A 398 114 29% | H.9.06
7 HEVHERA A 458 307 67% | H.9.06
4] 1 HE VBN A 20 14 70% | H.8.11
2 HEEVHERA A 106 78 74% | H.8.11
3 HEE VB A 128 114 89% | H.8.11
4 HEE VA A 146 131 90% | H.8.11
5 HEE L HERA A 178 161 90% | H.8.11
5 1 HEE LB A 52 15 29% | H.9.06
2 HE VA A 153 25 16% | H.9.06
3 HE VSRR A 258 81 31% | H.9.06
4 HEE VSRR A 342 198 58% | H.9.06
6 B e 55 10 18% | H.9.06
F—F77 05— 65 26 40% | H.9.06
3 HEE VRS A 100 10 10% | H.9.06
&t 5461 2585 47%
FETHE | A 1 K-—F75v45— 408 210 51% | H.8.11~12
2 | K-FT5vy— 596 345 58% | H.8.11~12
3 HEE VA B 472 297 63% | H.8.11~12
4 i€V ERS B 647 439 68% | H.8.11~12
4 | HEE0> 36 18 50% | H.9.02~03
5 HiE VB B 847 305 36% | H.8.11~12
5 | Hgt0S 52 25 48% | H.9.02~03
B-1 1 | F—FTFvH— 115 65 57% | H.8.11~12
2 HEVHMERN B 126 8 67% | H.8.11~12
3 HEEVIERS B 123 17 14% | H.9.02~03
B-2 1 | ®—F75v8— 178 35 20% | H.7.06
2 HEVEERS B 135 84 62% | H.7.10
3 fEEVEERA B 153 17 11% | H.8.11~12
3 | HELDS 45 26 58% | H.9.02~03
4 fEEVEERS B 154 27 18% | H.9.02~03
4 | HEE0S 40 24 60% | H.9.02~03
[¢] 1 | F=FTFvy— 149 72 48% | H.8.11~12
2 TV HERN B 106 72 68% | H.8.11~12
2 | H#ELDS 20 14 70% | H.9.02~03
3 HENVBERS B 54 9 17% | H.8.11~12
3 | HEL0S 60 11 18% | H.9.02~03
4 | HEVEERA B 54 5 9% | H.9.02~03
4 fELDS 48 20 42% | H.9.02~03
D-1 1 KK 5— 456 293 64% |H.8.11~12
2 | K=FTFvy— 715 468 65% | H.8.11~12
3 | K-F7Iry— 902 432 48% | H.8.11~12
4 HHEVERK B 630 364 58% | H.8.11~12
5 BV RERR B 712 265 37% | H.9.02
5 | HEEDS 106 48 45% | H.9.02~03
6 HEEVHERA B 745 115 15% | H.9.02~03
6 | HELDS 105 33 31% | H.9.02~03
D-2 1 | #=F75v5— 107 52 49% | H.8.11~12
2 HEE VIR RA B 138 60 43% | H.8.11~12
3 HEVER B 128 53 41% | H.9.02~03
at 9362 4405 47%
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Tab. 9 Living rate of trees by types and seasons

W LA T#H4 WRAY | AFA | A X
H.8.11 A 4680 2591 55
H.9.06 A 941 477 51
H.8.11 HEVBERR A 578 498 86
H.9.06 HELVHERA A 2710 956 35
H.8.11~12 |[HENVHERA B 3173 1948 61
H.9.02~03 |H-EVHEKRS B 1961 482 25
H.9.02~03 [#HAELTD) 512 219 43

B 14510 7171 49
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Fig. 4 Living rate of trees by types and seasons
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Photo. 2 Appearance (ilex)
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Photo. 3 Root condition
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Fig. 6 Comparison chart of species
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BEE—1 N/ A TROFIRERE
Photo.1 Trunk road in the city of Hanoi

BEE—2 HAEH#HO T34,

Photo.2 Pagoda in rural area
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Fig.2 Scheme of Hanoi ring road
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Investigation on Construction Scheme of Chirundu Bridge in Zambia and Zimbabwe
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Photo. 1 The capital city-Harrare, full bloom of Jacarande in a park.
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Photo. 2 Route A 1 heading from for Cirundu. 30 minutes more to
Zambezi River, the border of the country. Baobabs with
thick trunk are seen ahead.
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BEE—3 Fy b1 MEEYCETRAPSRS,
Photo. 3  Otto Beit Bridge seen from Zambia side.
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Photo. 4 Otto Beit Bridge and cable anchorage, relief on the left-
hand side features Mr. Otto Beit, who has done a distin-

guished services on the construction.
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EE—-5 BEEFLETHSILNTIA@ASLI FL—-F—, FEHE—7 UKL MERWEHENH-DERE.
Photo. 5 Trailer driving on the bridge, heading from Zambia for Photo.7 Instllation of hunger to the deck with U-shaped bolt.
Zimbabwe.
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Photo. 6 Cable band near the span center. Photo.8 Structure of tower base.
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WA TG C B35, —KOTECIER . 75 Y I8 all are 6-axle vehicles with weight 40 to 50 tons.
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Table 1 Comparison of Zambia and Zimbabwe
H H ¥ e EAE VN7 IFIE
1. % Republic of Zambia Republic of Zimbabwe
2. W EAH 1964. 10. 24 1980. 4.18
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5. BB Nnayz A var AN (710%)
NUSN YFENRLA
[NV PN EE=PPAVE
73 Thkk
6. & #H FUR M (80%) FURMK
Bl R85 B RS
7.5 & WEE (AHFR KFE (BHFR
S AT Yatik
YFRVES
8. B #B Lusaka (98 A A) Harare (102 5 A)
9. GNP({R$) 3218(340US$/N) 61 35B30USS/A)
10. FEEE SRR Xz, mRE. BB,
B % &, ru—54, M, K
B
11, EEHAL 79F % TVUyNTL - P
(Kwacha) z$)
12. EHFEay B A5 % B 58 %
(1992 4E) 2 46 % 7 62 %
13. FLRFECTE 7.2 6.1
(1992 4E) (%)
14. #Hys 72.8 85.1
(1992 48) (%)
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Photo. 10 A wild elephant, crossing between the trailers in Zim-

babwe, crossed the road and left for a jungle after eating
grasses awhile.
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Photo. 11  Baboons turning a sheet over and pilfering grains from the
trailers waiting for castoms clearnce, more than 10 head
of them hanging around all the time near castom house in
Zimbabwe.
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Photo. 12 Ladies of Zambia carrying goods anchorage of Otto Beit
Bridge.
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Photo. 13 Mother and daughter with smile baking bread in private
house near would-be-bridge site.
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Photo. 14 Meeting scene, Mr. Makadho, the director general of Zim-
babwe road administration in the middle back and Mr.
Mooya, a director of the administration on the left-hand

side.
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Photo. 15 A trailer entering Zimbabwe, typical 6 - axle vehicle.
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Photo. 16 Group of strange rocks in the suburbs of Harare.It is said
that granite was left after wind blowing sand away.
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