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ABSTRACT

The JCA Committee on Pavement has focused its efforts on the development of technology
related to concrete pavement with the aim of promoting concrete pavement. It has conducted
research on the flexural strength and flexural fatigue properties of concrete pavement, as well as
research on curing materials and new types of pavement, such as white topping and porous
concrete. The committee has also carried out research that contributed to the spreading and
development of concrete pavement, for instance by proving its superiority by calculating the

lifecycle cost of existing concrete pavement.

Pavement with concrete is advantageous in various ways and will greatly contribute to Japan’s
infrastructure development through its appropriate application. However, problems also remain,
hampering its widespread use. The need for curing, which inhibits the early opening of the
pavement to traffic after placing, has been regarded as one of the reasons preventing concrete
pavement from being used for urban roads and replacement of existing pavement. In urban areas,
particularly near intersections and on heavily-trafficked roads, the plastic flow of asphalt
pavement causes rutting, which requires frequent repair. If such areas are paved with concrete,

then the number of times of repair will be drastically reduced.

With this as a background, the Applicability Working Group of the JCA Committee on Pavement
investigated concrete for pavement with a shortened curing period to allow early opening to
traffic. Though concretes made using ultrahigh-early-strength cement or special chemical
admixtures have already been developed for shortening the curing period, these pose problems of
high cost and short gel time. In this investigation, the working group intended to develop
pavement concrete that allows traffic opening in one day using materials generally available. By
laboratory tests on different cement types, curing conditions, and proportioning conditions,
mixtures that require only one day before opening to traffic even in winter were found by using
high-early-strength cement. Test placement was also conducted within the plant site to
investigate their applicability to actual pavement, while examining their placeability and

changes in their serviceability.

This report summarizes the results of laboratory tests, test pavement, and follow-up research on
the serviceability of the proposed pavement concrete, with valuable data for materializing
concrete pavement allowing the early opening of the paved surfaces to traffic. We expect that the
conditions for adopting concrete pavement will be reviewed based on this report to increase the

application of concrete pavement.



The Committee on Pavement will continue to actively tackle issues related to concrete pavement
and develop technologies for the widespread use of concrete pavement. Finally I would like to
thank the Kumagaya Plant of Taiheiyo Cement Corporation for their cooperation in constructing
the test pavement. I am also grateful to the members of the Applicability Working Group for their
enthusiastic research activities and report preparation, as well as to the members of the

Committee on Pavement for their suggestions on the test program and report making.
March 2010

Masashi Koyanagawa, Chairman

Committee on Pavement, the Japan Cement Association
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0.70
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(4) EhzEtERk
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DET, BEE 20cm OREMRERARE L. EE 20em OBRYZBFHBA =7 Y — MROKE
£ Lte, B 12 CARBIEOMEMR 7T

RASERAA 27 U — MEED BRI, R 111 KR L 5 B a L2 ) — MR
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BE L, 2B, BT U — MR > TOAEFOME HEE, D16x600mm 0 F A /3
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1.2 ERAMBE L UVERE
ERAMERB L UEAEZR 12 BLUR 1-31277

#1-2 FERAMH
M H &
AR BagRILFSUR AN, K FER AL MRS
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MR EERRATTARERE
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(484 ey, B E R BB T 2 B
—35:50:15) R E:2.66g/cm’, IRIKEE:1.48Y%, $HAIH:2.77, Rz $I & E2FE5.54.8%
e FEREWHE
RECFE:2.58g/cm®, IRIK3E:2.76%, $E413E:1.78
% B i BEEWERA 2005, iﬁ£%ﬁﬁ¥ﬂ%‘¥iﬁﬁ
RETRE:2.67g/cm®, 7K E:0.97%, A4 36,68, EFEH:60.8%
& 0 F | BtEdE AE BUKEI(ZO—") w9 SF500H), ZREFHEFIGRY) R 303A)
£ 1-3 B&
FEEHM| A BHE BiE Kt | HE B E (kg/m®) RN
=X | Vb | RAS5VT TRE A | KfEE 2 =iEE | ER
SHE | O 70— MEE Ko e+ | 8EH | AEBK | 25
(mm) | 185 | (om) W | @ | ® =t # |
20 | B3& | 40+25 | 45+05 | 35 42 | 165 | 471 705 991 2.0% 5A

VSRR AE BAKRIB LUER RN BRI ALFE xEENTTEY

29




1.3 MIME

BMREEAH 27 ) — MO LI, BRTRICBBRT2ER L, £ORFEZER
Az 7V — NeiERk L, SHRRIEL 2009 48 5 AICFEML, £OILREEZK 1-3 1219, M TR

MAEEE 1-2~FE 1-15 |Z7R7,

ay 7 — ME, HENTFEET RS BRSO BUE - Her Uiz, EHREFRE A

40 53 Ch o7z,

A H

5ARA12H

5A12H

5A13H

5A13H

5H 148

5HA 148

5A15H

5HA15H8

R

8:30

8:45

10:50

14:30

10:00

15:00

9:00

9:00

pptibe

v

BRER AR .. BB 88 I BALA

A 4

B R 2 1E it

A J

B8 b T BAsS

SRS i T (I FLith)

Y

B ERR A2 — METRE

A4

BER@RMREaL Y- R T

B BRMAI )N EEERRT

Y

HibiET

B 1-3 mIIiE

30



1) BEERARE L O\ T
a7 Y — MRS X o THREZREFE L, 2%y 27 R —(0.4m )| TR 38 L OV 2 1 2= U 7=,

2) BAET
RREKTES | BRIBH CRIFAVE D 2 & 7 F T v 7 TEIRBBEE TIA L., 2hx 7 F—F T
LEL, 4 ¥vu—7B L VEE o —F4t) TRE L7,

3) ZAN—BIUVRBEORE
BAETH iR =7 U — FRIC D16 X600mm P % A 7/3—% 1000mm [EF CTERE L. £7-.
B L iC A RE LT,

4) BB = 7 U — h D&

a7 Z o hCREE LZRBHBEHE 2 7V — 2 T v 2 7 UT—F(100) THRIAB E T
WA U7, BB HIEZ ¢ 25X 700mm D4 7 Lo3—% 400mm FIFR CER@E L7 b, H Uik
HaryzV—h&@G=ar 27— 7=y vdm SBIOER AL 7 L—%(GEREIZX -
TEETHELEBVEZR 20em (225 L ICHERL LB IURDE D, BEs LEEX,
# 0.5~1.0m/4r & Lz,

EAL, MBRSEDR TERICREAREREA 2 BREERIC L~ THHA L, BE~y T
1 AT 72,

HHoe ik, fTa% 1 B2 B RS 6m, HHWE 10mm, RS 50mm TH A ¥E FY—iZ &
STHEIL, R 7L RO B ZEA LT,

31



BH 1-6 D16 X 600mm DHRA/\—% BE 1-7 BEEICKRBKELE
1000mm [EIfR CEHRE

32



5H 1-8 iﬁ;ﬁl%ﬁﬁﬁm:ww—hd)ﬁ% K BH 1-9 ¢25X700mm OF DI )L/ A\—%
400mm fHjfF TR E
| kTR

BEE 1-10 a9 —hk74=wivI2&d FHE1-11 ZTHL
HOLSLEUMOED

ai 2

SH 1-14 BHHET | | T 1-15 SR

33



1.4

SRR OREE

RHIASEERA 27 U — FMEOERAFTEEIL. £ 14 17T X5 2RRER CHE L,
FHEMEZK 1-4 1277, HIEKREEER 1-16~5FE 1-18 1T/°77,

*&1-4 BRIER. BRAZ. AENESSUVEAE

HERIER HER A A BIERIE %
Hh (Fa4E JIS A 110639y — D TR ERER A X 1,7,.28 B
VUEN- | SERE -HBREFEE SOMSERAOVUEN . _
TN HIE &

Tf- Atk FHERE -HABREEE S28[HEREO F-AME | OWPHMIIEHRIE _
- BIEAEIDIE, Im TOTNA—RIZKDFE | BEEE)
F RUEH HENE - RBREEE S021-3HEERX T RVIER | 3 BErRT(OWPHME _
BIERICRIEERFZRHROBIES X HigEBAE))
SRAEEAE SRERLEE S00MEREOHLELIE R S —
bhiEbiEh | NBAIEAEIOS>S ., 700 A—42I2&D e -
73 e
SIERE - HBEFEE SO BERTENDERZEDR | OWPHM Al E#RE
BIOBE | wp) BErE)

SBRME T EFT 6,400

A

Y

o BEER1291) — b hR(600@6=3,600)

iy

800
400 | 400
el

- =AM

1,500

-

X 1-4 HBRFEDORAELME

34

e

g

(BfL:cm)

@ : TRYER. HizbiEh

[ii]



BH 1-16 3m JOTAILA—A(ZLD BEHE 1-17 BI04 A—4(2&LD
- AEOBIE RS HEGIENOBIERS

BE 1-18 DF TARAA—IZ X 5B ERFZFHOBITIRR



2. RBRSERRBIUEE
21 BHRERABAII)—FOBIMN

a7 Y- MEECETS a7 Y — ME, —RICERY ER3EERY 22V — N TH B,
ARBREGEICH LIz 7V — NI, BEBRERE, TR X OHOKAERROBRRNL, K
AL RENEL L EMEEE AE BUKAIZER L), BEEER T 771 —40+2.5cm(2 5
7 22cm D) LML DVABEEOE VY s YV — b o, UL, 227 Y — FDR, K
Bli LORE L LTI L THEL L, BEICRD LRI ihbolk, i, PEKkAERHER
TOFRBIZHOWTIRIE L7223, FRCRIBEEIZ D X 52 &idiinoiz,

22 BHRBEAMAIZV—FOIL vy atiik. BIFERES & UK ERK

1) BEzG@EpsHa 2 V-7 Ly v afER

RMAZWREBA 27 ) — FOBREFOT7 Ly v atbiRER 2-1 12087, Zhivn, BHEE
BEDRZ 77 0—40£2.5cm, ZEXE 4.5T0.5%%THaE L,

& 2-1 WEBFEOILyY R
25T (om) A5 7a—(cm) EZRE% av9)—kRECC)
21.0 395 47 24.0

2) BRHEIZERBEA= 7 U — FofiifmE
B TRFIZEER L7 RHZSER A 2 7 U — FEUBHZ Ko TYERE L 7= 100x100%400mm  F4:
HREIC LS MITREORBRFEREL R 2-2 (77, 2B, HAKIIBEBEE, TRE2ER<E
ZX LTS DBREAEBIET 512012, TAIT—FTB-71-0bH, BE 2-1 1071 XL 5 ICRR
SERFTOMICEE LT, |
kv, RERERBA =7 UV — FodiEs 1 BicBid 28T HMEIE, 3.5N/mm?U ETh
D, BEMTRE S LT,

BH 2-1 #EAKRERR

36



% 2-2 REIZGRBRAKRAIL ) OB IFEE . EERE ., R

S B (38 B (N/mm?) [E#ETRE(N/mm?) HEMRBKN/mm?)
(B) | RIZEEE | KPEE | RIGEE | KhFELE | BEREE | KpEE
1 5.69 — 34.2 — — —
7 574 — 58.0 — — _—
28 157 8.19 69.3 70.1 34.4 349

3)  ZiBBH AR

AR D B BIAZZEBR A 2 v 7 U — b O AT(BER IR - BARfER . MR, BT, o
7 ) — MEIHERT), BEHZERMA a7 Y — F OFEBEN OHEERETET, BEKTZ
T, EZERAKRETERY-25aB L0, K 2-1 LY @K EEEHTRED 3.5N/mm?* i
L 45N/mm?PL & 70 2 BHIBKA 2 27 U — O BAD b AEB K E COHT RN 2K
2-3 IZR T,

Tk, MERBAY S MK E CORRARFEIL, 26 B TH o 723 T HRE D & OE T-BA
I 6 ASEBAM(3.5N/mm? B L T4 5N/mm2 Ll F)E Tk 18 B L 22 s T S hvi-. 7=,
AR T OHBIILER 64m fF 4m O 256m>TH Y, BN OITHMZOLAITIE, @M H D
HAZBEBIRCE TOERRRMMIZ 75.5 BRI Th o 7228, #ITRED S OHEEREFEIL, 67.5~71.5
REfTHY, EHHHM3HTHoT,

72¥. ZSBB D B AAmBAIN v 7 U — Ol LATEERAR - B, RERIE, B
T, =227 U— M T 1) F TORFRE(49.5 KRED 23 8RFE(67.6~75.5 BFED DF 66%~T73%%

HHTNWAD, ZTOTEROBEEHBLLELEZ NS,
6
Eﬁf‘aﬁﬁiﬁ@ﬁﬁfﬁ /
5 (3.5N/mm?)
Sl N\ |
£ o9 i
2  [oarshnen FraE
il (5.7N/mm?)
piit
hag)
H P il
BB B R
T Y S I (15B%5F0) -
0 L L

0 4 8 12 16 20 24 28 32 36
#tm (Fefl)

®2-1 HEEHFRESOEER

37



£ 2-3 AT CHEL-FRE

" SH BB 2
RE ARER | (@imerm)
ZEMRF A DY) —ERATET 49.5 —
AV ) - OFERBBN SRR TET 5.0 —
. . . - . 15.0(3.5N/mm?)
AV — b ORFRNSEBERTET 23.0 TTE
) - 5 ~ sy . 18.0(3.5N/mm?)
A~ OFREREN OB ET 26.0 20N )
. - . o 67.5(3.5N/mm?)
B Ao ERARFE TR T 755 TPty

) TEEL, & 64m 1F 4m O 256m?
HERMN I RRE T TEEBISEESh R
HEER 2: B fREISEL- A TRESR T LTHERERTLESD
HBIhI-ERN

2.3 HAOTEL-ALEERE(0))

83m R T 4N A =R LB AMEEREREZE(o ) DRIEEITo T, M LE% O AT,
1.93mm Th o7z, Tk, SR T HABER HER OFEEM 2.40mm LT 2R L
TW5,

2.4 HAROTRYIEHRE

2y ) — NREREOT YRR M T 2201, BERT R0 EHHERDOF 7R ¥
—NZ X AENBEBR B OBIE 21T o fzs TRV IEFLORIER RO EITHE L, 40km/h, 60km/h
B L 80km/h & L7-, BIERRERIL. 40km/h 78 0.60x . 60km/h 25 0.51 . 80km/h 25 0.47
T, RN EOCHIRRH D, TR, RBIIZSEEBAVEL -2 EBERLE LTETFLR
5, =L, BB BRI, MAEREHER(R AER B SR O BERET&EF O 0.3 L%
e L TWVD,

38



25 BHZLERMAD Y ) — MREEOREERE L

D UENRAERREEE 2-2 BL UK 24 177, 207 Y — MTEREH ORE C—H ORI 91
OUEINAER I, Ziud, 207 U — MTROY Iz, [IEAE EER Th-> @EERIE
25°C I NI EGE 20m)7=®, B~y MBREERLT ozl &, Ei2, B~y hO—E3 I
Nz &2k, M22DX3R0CERABELELDEEXD, L, FEEORETIL
OUENOETIZR bR -T2, A% bkt L CRRE 2kt 5,

< SR AT 64,000
_ BEsRxO 9 1) — khi (6, 00025=30, 000) o
<]
S
= Y
= ¥ @ 4
g @
b

(BfF - mm)
V—l_‘ w

B 2-2 BREKIR

24 DUENAERER B KSom, 1Bmm)
- @ @ ©)

BEE X e (Ex| B BE| &
MIE#%| 41| 01 83 02 1220( 03
64 Atk 41| 02| 83 03] 1220 05

39



3. FIMEAHBRHEE)FTLH

2y Y= MEETOMETER LOHRICBT 2R RIEKICBE L TORERBEDOVL ST
b, [REHMEPR ZEMKE CICRRIZZT5) OMEZEME L, B IR TRERME L&
A hOFE, EAFKGOMEEDDICBMMIE (RAEHR) Lo 7Y —boBE, 7Ly
vatERB IO ka7 U — FOFEEROBEAREIT 72, TOR/RN LHENABRIHEZ
ML L7, ZOREIUTOLEBY TH5,

3.1 BHXRERAMAaYYYU—FOBIH

ARBEEICM Lo 7 ) — M3, BERERE, EITHEB X OHEKARERO Z L b,
KAy heE/NEL LEtERE AE BukAlZ2ERA Lizfcd, BIEERAT 771 —4012.5cm(X 7
v 7 22cm BE)EELPVWBBEORE Va7 Y — s Thott, LL, 37 U — DI,
WEDBIOEREHLFICEALTHT L, BBICR2 X522 Lidkhotz, £, PEkAE R
PRTCOFRBEICOVWTREE L7, FICHBUZRD X572 LT orz,

32 BHYIZERMMAaVYU—brOTLyatiik, HIFRES & UERMEAY
BUZSGEBER A2 7 V- FOBRERO 7 Ly a2 ERIZ, A7 077 a—3 39.4em, ERE
M 4.7% & EHBEBD AT 77 u—40+2 5em, 22K E 4.5+0.5% %2 L7z,

i 1 AT 5 HhF 3R EE 13, 5.60 N/mm? T ¥, BEZd i 58E(8.5N/mm? LL b) ¢ Lz,
HE TBRLAD & 2 @B E TOERIFFREIL, 26 BETh o7y, diFsRED bHEE L 7= REIZH
A=Y 7 ) — O BRLAD b A MBAK (3.5N/mm2E X 4.5N/mm2Ll k) £TiE, 1858
S22 EHEE &N, BE, REBEA LV EEA L7 Y — MROBARFEIZ, 18
THHN, ARBREETIE 1 FECTRERM T 2REEENRROEY -, £/, ARBRETOR
BUTEE R 64m, 18 4m @ 256m* Th V| BB HITH 2 OBAITIE, ZEHH O 2Z@RKE T
OERFIFRIL 75.5 B Th o 7283, TN b OHERIFMIX, 67.5~7L5 KM THY ., &
HLLHHM3ATHHT,

72¥. BRI O BERERAA 2 2 Y — OB LATEERK - BERE, BEREE, BE
L, =7V — M T YN ) F TOREE(49.5 BEED 2 HRAFHE(67.5~75.5 FEfH) DRI 66%~T73%%
HHTWAD, ZOTEROBEEHENIEENS,

3.3 HARNOFELAREERERE(0))
M TE#ZOY I AME, 1.93mm Tholz, Tk, MERFHHELIEEHE AERBSR DAL
ff 2.40mm BATF 22 LTV 5,

34 {HAROTARYIEGE

DF 5 2 # 2 k. AR EBREORIER 1L, 40km/h 75 0.60x . 60km/h 75 0.51 4 . 80km/h
M 0.47u THotz, ZAVIEERFHFEE(E ARERBESHR OBERFIEED 0.3 I EEZWE LT
WA,

40



35 HEOBEMEKEIL
FIREENSENROK 2-2 BL UK 224 [T X5 200EN AL LN, FEEOFET
EITIXR O e oie, 5B LMEE L TRET S,

41



4. FEH

70— FMEDERIERIZBEL CORBEO—2>THD, [BAMMMNE LB E TIZ
A ET D) ZEOMETRME LT, BEFHLEA LV FOEH, EREOMEE N2
7 U — hORE &BBMRRE (BARR) . vy vaERBL U ka2 Y — FOKFEE
ROPERREZIT o7, TOERNRROER., BHRERA L FEER L TKE AL LA 30~35%
LT5HE, AFTH 1 B TREFMMEFFBTIEETH D T & MR L,

FORMAZERBHAa 7V —F (B AL b, KE AL ML 35%) BEHEEIz 27 U —k
D7, PKRAEDHERNEEEINT, EZ T, Jbyizars7 - rOF VERRREZ BN
T o128, HOKABRIZ LA F LIBD NN ote, £, AT TuARRELREL LLE
ESIEE 35°C T, MENVFCHRTAT 7 RiE, 60 D TARAF KT 6.5cm (25
YA 15.em), AT T 7a—KTH 15.5ecm (AT 77 o—3% 26cm) LHFAGHEATHY
EREORBELHBO DN o, ZHbXY, FHTITIRMER RN & &R LT,

B ERKA= 7 ) — FORSEEL, —BRAEA= 2V —FLIZERLCThoTz,
BHZERAA a7 V—hOTR0EH (BPN) &, —f&#EAa 27— b Lo
INE Do T, F OMHEITEA OFEEHME 65 U LE HSICE LT, BEIZEB A =
Y7 U— DT BT BREEMN =27 V- FED/NEL, TORYVEREIIREF TS
o?io henZ bk, BHZERAKA= 7 U — ok, A= 27 Y —F

& LTCRIENRRNE & 2R Lz,

Wiz, FRERTEAFEZERE LRY@EMAT =7 Y — MRV T, MRS
EHE L, HE TR X UK AEKSR TORER CICOVWTHRIEL-, TOBR, Iz L8
RS bRl REZEREEA =7 V- FOBRBHOTZ Ly vatERiX, A7 7 70
—7% 39.4cm, ZEXKEN 4.7% EERBEEDOR T 77 0 —40+2.5cm, EXE 4.5+0.5% % il &
Lz, # 1 HITEITHEITFEEIL, 5.69 Nmm?ThH Y., BEiZehFRE 3.56N/mm? Lk %2
L7,

M TEBOREMERIY, FlzAMR 1.93mm Tholz, Zhid, fEoEIcEd 2 8P A&
ER R OFEMEM 2.4mm U TFERRE Uiz, BEOTVIEHMEIEL, DF7 A4 —T 80km/h
2 p g0=0.47 ThoTz, T BEELRE ueold, SHERFEEORERIEZEF O 0.3 L EEHZ
L, Eio, FIRERCHMOUENDSHE L), FEZORERE TIIEDETONH 038
AR biedsoTn, REEAHK 200 &/0 CEYEREE 20t B)ETT & TH 503, HH
MIZRFTHo Tz,

Lozt LBa 7 ) —MEETLREHEEA L MEAWTEWIC ET52 804D,

1 PRIERBHKTE S EEZRVWE L, 4%, BETORBRME L2 %M L, Ik, A
PEERIEL TWE 2V,

42



43



" 4
L BEfFa 7 ) — MEEOHE

2. BANESERORYMAZERKA a7 UV — FOEBRERE
3. HIERBER

44



45



I

1. BEgR =7 U — MsZEORE
1.1 FAEME
(1) B
AFEL, RIAZERAKA =7 Y — FORBELEITNC TE ST 5 BERREEIE O MR,
PR DIFF L DOIRDUFER & B N ERE LTz,

QFRESFT. RERE
OFER : BIEREAHRFE=/7R 6310 KFEFEE A v MEDES TH#EN
QFREME : BEIXK 1- 138
ORI ZEHT : 18 4mxIER 64m (FEFK 256m2)
@A E ¥R 20FE 128 17H (K

HEaTH
Sl

- |
& f %
4 /

RAEAE

AR
BaIE D0 REIE
HETE [DUIWONIE

BRI 1-1  ARAEMEX

(3) FHEEH
AEEEIZ, BRR 11 IR T BVEHER, EXHRNBI UM LERORIIZ OV TER
L,

ERER 11 AEEERBIUVHEE

AEEE ATk haE B3
OdhZEE IT7TEE (¢ 10cm) | 6 #AT (6 10cm)
X - _ AR MR TRES,
QMBS FF BH Y 187 (1mx2m) AR IR MR IR
@M LEAHRN | A7y TF —3

46



(4) FAEHE

OFREE

SAEEORIEIX, @l0cm DA TEHIUZL ViTo7z, BBNLEZ PAT DERIK 1-2 12577,
Q@BHIHE

BEIRAE B ATIR, P47 OFEHX-2 IR T X 2 IEAD D 12m OE L Lz,
FEBF T OBmRRIZ, EREE 1-1 IR T L) I FEFROIZT R RAE» O RAAIC S
HAROUEN NS BE L TS 7o ®, SHERG R 5 FrRetE S HER <4, Pk 1-3 1R
T & O ICERO FRMAT Z A TZALE TR 21T o 72, '

{/ﬂﬁﬁuﬁﬂhgb

B R A e 2.3m | |ta—1

R AL R E g
St 4 A i O
im St AR e
e b
L Sk S

CEVER 1-1  PRAIT

D &R LK 1-3 BRI

BT, AEE D v 2EHEIL, Ny ZERT (0.4m3) IZTHEIL TiTo/z, By
2 OEEIRRAERER 1-2 12, BAEIETORREEREE 1-3 TR,

BEEEHE 1-2 Ay ZUHR FER'YE 1-3 BHIFRTOREL

BREIE . Ik OMRID & EREE ORER X OERES R OBZR 2 EhE L,
WHRRER GERs R 1, M), BRMEE L& AT RAFHE LzAS, BRm S
B Cletnoiotod, FE b 40cm RO O 1 @& CEM L7z, Kkt
BB 1-4 [ZRT,

47



T e d r e R B

PRSI ok
0 g B Gt e S Sl

HEEE 1-4 Ul O FAET RBOR I
@ftE LEFT OB
METRTOBRMER, THE, A7y FICkVER L, BB 1-2 (Sl THFTORER LR
T

/ﬂﬁ\

) 7 No.O(0+10m)

B 18 0+ 2m)
e .

I
|

397}!“!‘5&(5.030@&36«000)

HAYR
_ 7 No.Al0+40m) ]

EEET T TTTI

i

BT FEHR 64,000

ik
Bty
BEBE
E

I7No.5(0+47m) |

E

BEREET) e
L

GHE H

.
)
&
4

EREE 1-2 = 7RECE, FREREETR X OSEEERT O

48



1.2 WEER
()= 7z & HEHEEEHER RS X 02 7 OEERE R

AT K DEEEOREERE L O 7 OFEMBERBRERELERR 12 107F, 271X 5
JFEERERRICLD L, KBIFES 3~4ecm BEDOT A7 7V NETHHN, KBUTIE= 7
V—bg, 7AT7 7V MEADE, BBEBENEEL TV, 2B, 2 7THRIVIEROIZIZFR
FEDMEPSCERLEZbDTHD, £/, a7 OFMHMEIL 35.6~40.3N/mm? T

37.3N/mm? TH Y, R 7 ) — FOERERE ST -EEMR— TAREINR 83
1 39 4E 8 A B pb~pl2) b, MM MET 5 & 5.6N/mm? Th 5,
Bl 1-2 a7t L AR SHERR
2T BlkE B2 WE | JERERE RS 53 A
=7 No (B B 157 FX Tl JENETREE | el IR
s (cm) (cm) : (ecm) | (N/'mm?) | W/mm?) | N/mm?)
No.0 0+10m 3.0 | Asf@ — — 3.0 — - —
No.1 0+13m | 29 |AsfE | 19.2 | Coky | 22.1 36.1
No.2 0+17m 3.7 As B 16.1 | Col@ | 19.8 40.3 37.3 5.6
No.3 0+23m 3.0 As B 20.0 | CoJ® | 23.0 35.6
No.4 0+40m 26 | Asf@ 3.0 |AsfE | 5.7 — —
No.5 0+4Tm 4.0 | As)8@ — — 4.0 — - —
(2)BHHIRE RS

BFIBEIERTIZ BT D &SRR A BRI 1-4 12 d, BRROKBILN 3.5cm D7 A7 7 /L MMtk
ThHH., BRELVZF—NLEBBRICKH 2.3m OAEIZOWTIE, #BU T2 U — MR
23 21lem, 7 A7 7 /v MESWBIH bem, =27 U — MEAH 8cm @ 4 BIEK & 72> T
Do BV OWKER 1.7m OAEIZOWTIE, BELATIXEARIED 80~100mm BEDOHAIR
LY OB ThoT,

BN AT I ) B SR E R B R 2 EEER 1-3 12, BEIERTORAZ EE 5 H 1-5, BREE
1-6 { 2R,

< 4000 CL
A o 2300 <
|‘\. -
| [Fome | |
7 s A #4935
Co
_ #210
BED) A T 50
Co
#80

Hh B

BRI 1-4  BREIERT O SRS AR

49



YERHE 1-3  BIBIRIATICR T B MBI A

[UALER FE1kE 2 33 %48 FRJE

OL 75 2.3 3.5em (As) | 2l.lem (Co) | B5.7cm (As) 6.1cm {(Co) 36.4cm

M3 3em (As) | 21.4em (Co) | 5.5em (As) 7.0cm (Co) 37 2cm
Eg‘f,ﬂ@ 3.5cm (As) B FKIEE 80~100mm DREFIE U Y O BARTE

BEFTM 1.7m

WEEE 1-5 CL~2.3m O&iEREk EEEE 1-6 BERIO 1.7m OERERL

OFAREATABRAE R
BAHI S BT O #hiR T b TO AR BATRBFE R EERR 1-4 ([ORT, HME O FEF R,
259MN/m? (26.4kgflem3) TH Y, HEOZFH L LTIEREFTH D,

BRI 14 FAREATRBRAE R (@A 30cm)
HIE & HEALE RS BRSVALEY
#o A 0+12m CL /2% 2.6m biic A1) 26.4kgf/cms3 | 259MN/m?

1.3 BB L& R ORE

ARERERD S, B LT EEPT OBER MR — TRWZ | BB T oMW &
LTk, BRI 1-5 IR X5 OB O 0T 2 &5, SN, B THAERN O
HTHDH, BEE 20cm, =227 U— MRE 20cm &5,

400cm
<+ >
S A1) — N
aw9)—hkhR 0cm
W
. N
PIE R ER R RS 20cm
V

BRI 1-5 B T osiENm(R)

50



2. WA O RHIFMAH =7 U — b OELEERE!

2.1 ZEANEAS

BEt LR S 'R 2-1 17T

BEEE 2-1 BEEE

¥ AL hOFEE | HEMERE HEBEXAS VI 7o—| BEERE
H 20mm 40+5¢cm 4.5+1.0%
KEA iy Bifi7 B (kg/m?)
BEEr No. oy yy [ I X W S EHE | BB b | FatkRE AR WOKA] AE A

1 35% | 42% |155 | 443 726 1020 5.759(1.3%) 0
2 35% | 42% |165 | 471 705 991 8.007(1.7%) 0
3 35% | 42% |165 | 471 705 991 9.420(2.0%) | 0.028(3A)
4 35% | 42% |165 | 471 705 991 9.420(2.0%) | 0.066(7A)
5 35% | 42% |[165 | 471 705 991 9.420(2.0%) | 0.047(5A)

1) a2 )—bro7L v ok

ayv s — kD7 Ly 2R P ERE2-2127R77, ZOfER X U AdE No.4 ZHEREES & LTz,

& 22 27 ) —bDT7 by =R

Bl IRFIFIF N 25 7 em) ERE
No. | EttEE AR Hok#I(%)| AEFIA) | (AT 7 78v—) (%)
1 1.3 0 3.5(—) 2.0
2 1.7 0 12.5(—) 1.6
3 2.0 3 17.0(—) 1.9
4 2.0 7 22.0(35.5) 6.4
5 2.0 5 20.5(30.5) 4.0

Q) AT 7uxHEk

FiE No.4 Iz oW TRBRA EfE Lz, RBREREZERR 2-3 1077, £ THENOHERE E
TOEMTHEERMIZ 40 THIZEnD ATV TBLIOEREOREERIIIATHDLEZ

¥ (I

BEFE2-3 RT7uARRBRER

e 2 F 7 (em) ERE
EIE% NO. ﬂ%ﬁﬂ#ﬁﬁ (z ? :/797 o __) (%)
0.0 22.0(35.5) 6.4
4 1.0 19.5(28.0) 4.8
1.5 19.5(30.0) 4.0
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(3) HRITFRERER

BiA No 5 iz OWTRBREZ EM L7z, HIEALSII Nod ThHAR, BE 15BERBEORT V7
JOZEZEZEZEE L TCHAS Nos D27 V— ML tRESER L7, RBRERE TR 2-4 12
AT,

EEE 2-4 EIFERERBRER (N/mm?)

A4 No. ®AE ()
1 | 28

20.0°C | 5.0
5 Eifk 95C | 22 |
K — |83

BHITRBRER LY 20CHOEIRE THA L HRAKIIEERE LB X 5T MmELZR LA, 24
RE OB RIRD 9.5COBFTCHRAE LRI BIEMEZ TR AELZ R L, MERELZE
U CH SR E REIRE OBREZERIE 2-1 1Rd, EMMREIEEIRRE O AL bt 5
EOEEMOFER 2 LY | #ITRELEERBEOEAME L AT LREL T, BN 2-1 LY
RO L 0 NFE L CR@EARO B LD 8.5N/mm2 Ll L7225 1 B OEHRIRIZ 14T L2 5,
R ED 4 B 156 BHELTERIX4 A 15 A ~28 B)DiEE 10 £/ 0 B FHKIEDOEET. K
BIFOFMEFRICINIZ 14.5CTH Y, 14CETESZAIK 3 AT, RRTRVWEIEZED S HD
1 BThofc, LB TEWVEEETHE 1 B 3.5Nmm2 Ll O FiaE i c& 5, Lxn
L. AR, THREN 14C2 TEBERBTEINHEIE. WIC 2EFT 572 ¥ ORAR 2
BADEENRNELLD,

2.65 27 275 28 2.85 2.9

B8 (Log,o°Cd)

BRI 2-1 FRELIREE & IR DBELR
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3. HITRER

3.1 HFRREE, ERETREEIS K ORISR ORBREE R

ERkFE 3-1 MR, JEMEREE R X UM EAR K

e T 93 (N/mm ) Tt RE (N/mm ) BT RAK (RN/mm?)
(8) Wit KH#AE Rt KPEA Bt KPEAE
5.47 33.2
1 [595|569| — — [ 329|342 | — - — — —
5.66 34.5
6.34 58.1
7 [5.80 | 574 | — — [ 583|580 | — - — - - -
5.09 57.6
8.23 8.13 7.6 67.2 33.3 35.1
98 [ 7.34 | 7.57 | 826 | 8.19 | 70.2 | 69.3 | 72.3 | 70.1 | 34.8 | 34.4 [ 32.5 | 34.9
7.14 8.18 66.1 70.7 35.2 37.0
3.2 iz AMERERE (o ) DR ER R
EEF 3-2 FErAMORIERR
No. ! filEF—# | No. | #I&T—# | No. | #llET—#
1 2.0 15 3.8 29 4.0
2 -3.1| 16 2.9 30 -0.2
3 05| 17 -1.5 | 31 -1.5
4 1.5| 18 0.1 32 1.0
5 1.8 19 -1.0 | 33 0.5
6 0.2 | 20 2.5| 34 -1.8
7 0.4 21 15| 35 3.0
8 -14 | 22 0.3| 36 -0.5
9 3.0| 23 0.3 ] 37 2.0
10 -1.0 | 24 2.0 | 38 -0.9
11 1.6 25 -1.0 | 39 3.0
12 -0.5 | 26 -2.6 | 40 2.0
13 0.2 | 27 -3.0 | 41 1.0
14 0.0 28 5.7 | 42 0.0
HEER 2 (mm) 1.93

3.3 TV EHEORIERR
EEER 3-3 T EEEO B ERE R

R BRI

b= i Z (km/h)
40 60 80
.. 065 ] 0.55| 0.49
No.l | 067 ) 057 0.52
0.65] 057] 052
057 ] 048 0.42
No2 | 057 ) 048] 0.42
0.57 | 0.477 0.42
...0.60] 053 0.50
No3 | 057)] 049 0.46
053] 0.47] 0.44
) 060 | 0.51| 0.47
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