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H X, Construction friendly (fEiv7-fiti T9:) &72% HCRCC Z##HE L T\ 5. LirL
NG, BRICHRE DRV E EE T, EMEZSEMTER0nEELH D,
THEHLZHMST 22E0EMI A7 OEBGLETH D, ZO7OITE, BN
BT DX 7%%MHETFTH, RCC OMER LW RCC ¥ LOMEREE MR LoD, FH¥E
EHEET DO DFRENR RO N TN D.

U bEZEsE 2z, BA%E LETO RCC ¥ LAEGRICK T 25REIE, MEFZEY 27,
ANV 27, BHYAZBLXOLE (581) UV A7 ORBEAZEHR L, RCC OWER
LV RCC ¥ LOMREZMRT HZETHD. TOTHOITIE, FEOYUKEOHF
T8 - &t - REAZBEL, ZEE - ZHERMFEERICOEIZTE 2%Er - i LFED
kD 5N TN 5.



1.2 BROEM

et O RFULK ST IPP H2Ed L OBHFSE EEToO RCC # AR T, B I0
bHHE¥EaAR N (ZliREREE) ZRtT52L, ERRTRLEEMEY X7 O%
Bzl L7225, RCCOMEE RCC X LADMREEZMRT 2 ENRETHS.

Z 2T, AW TR, i 72 B AEFTRE = kL X — DG L I E T L7201
7 & A NEILFE (Loa People’s Democratic Republic, LATF 7 A A EFd) OF L=
Ty 1AKRNFEEFEFE (LLF, NNPL &FRT) O RCC ¥ Atk z @i & L, Litif
& RIS 5 72 D RCC # ADRREE - i LOARBLICOW KT SH. £ LT, &
MU x7, TH GeL) VA7, MEHEAZED A7 B LAWY X7 ZEEE+ 52 &
MNTE % RCC X LD GG - i LFREAIRETHZEEHNET 5.

B, RFRORNREFAIL, LROKEY A7 OEEENRKD HIL 5 WSO KB
K7 IPP ¥R L OB E EETOERSE 100 m LLED RCC ¥ 2@tk 45, £/,
IR E U CRMROBENE D, X L T¥EB L Oar 7 U — N TLEICE#E 3 % RCC
HLDREE - e Laextild 5.

AHFFETIE, B 1-3 IR T FIEICHEW, BIET 22 M F 2, RCC ¥ A DG -
i TFEDOARBACIZOW TR L, WKL D & A ozgd) 2 54 - FH+ 2 2
£ T, RCCOMERB IWRCC ¥ ADMiEEZHIET 5. £ LT, RCC ¥ LADEG -
i TOREZEFEOMMAMEE EIET 5. BEMIZIE, LTOEY Tho.

RCC ¥ L DM ELERFETTIL, ClassC-FA DS A 1 = AL %R L, RCC & L~D
WHMEZ RS2 T, BICHMEBEREY 27 289 5. £ 72, il Ai%iEH T, SHCRCC
DU—AEVT 4 —DOREZRI L, BFM A HRE D SHCRCC DG Fik% g
FTHLT, BICEMAY A7 28T 5. 61T, BIK - BEWRE I, A
172 5 DR O AW — 3 L OSERNPEKRILOBILORR I 2R T 5 Z & T, EIi
BRIV A7 BLOLE GEL) VA7 ZEHT5.

RCC # A D T.CiX, RCC OWER L WNRCC ¥ ADOHRER R T 5 72D D .
FHE (h LA LFRIEE 2 L) odaEls KO EE L4 EB T 5720 0k LF
EERRETHZET, FIZLFE L) VAIZBIOAMNY X7 28T 5.

BT, PIHREAKCARE, ¥ Loz@ % o8 - 5T 5 2 & T, ¥ LADKEM L X
NIV DUV THRFE L, RCC & ADOGERRY 5% 5T - fE LORE FiEOmM A% 3
AET 5.

728, ARFZEH - ML FEOREBNEIZOWNTIE, K IPP H¥, NAEEES D
xR EORS N EEODL L2 RIET. it,%ﬁﬁ%%%%%ﬁ@%%%,
GF, BETFICEDLE T, LT HHG - i LREE@EMEATIC#EA T 52 & T,
BET DA R A 2RI ELZE2HET LD LT 5.
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1-3 RCCOMEFBLURCC ¥ LDMREEIEFE TOFIE
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WG LR HNRERERX & LT, 1-5 1277,
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#3381 Class C-FAORCCH L ~D M (M BHRED)
a4 AR L 2B ERARCCOHGF (Fd&7%F

HF6i RCCH LDOPEREMR & il 1.4 FEHL T & HRCCH 1. (i 1)

SR H LERKOE AW —iGE (GRK - WEWRGH }

(1) F LEHRFFOES L (2016 )

$73% RCCH AOREF - fi TIBIT 25 %EiE
(% LOAKENE - i)

(2) EARRFDES L (2019 &)
M 1-5 ABMROHMRERLTDHERE



1.4 FRXDOPE

KEOMEZ LR IR .

F1ETIE, WAKRBUEKNIFEFEICB T D RCC F LD RGN - i L
LR EDOEIIZRET 2D R & HAY, & L TARMSLOMRL & EIZ DWW TRT.

¥ 2ETIE, RCC ¥ LDREN - i LIZBT 2B ENIIER L OBLIRZH& L, Bk
s &b, MEB IO ENZ T, BARIZIE, RCC ¥ LADE (5,

BlE, BRIK - %L%) T O TFNE, i TJ7%, RCC OfTREGEE R L) BI W
RCC O MVE & RCC & LDMEREIC DWW TRT.

E 3ETIL, FE-EPMA 72 KDLk « MBI EEEIC L D FAKL P27 U — |
NEROBIEZIZ LD, Class C-FA 72 & OREEE A RCC DIRE F 536 L ORE B
(252 DA - i Hli9 5. % L C,FE-EPMA 72 E O SirsEE o F At 2R~ L,
O A TT = A LDZEMEETFFET H & & $1Z, Class C-FA @ RCC ¥ A~DiE Mk

BRT.

T4 E T, SHCRCC BFHOU—H BV T 4 —OREEHE L DD, fEEMOA
MRIC L DEARRFT 23T, B a X N E2HIRT 2 FEICOWTRET 5. %
LT, U=HEUT 4 —OME, TikHDOMER L OKENMEZR E O BRE &
L7 A RERIZ L % SHCRCC ORREFFIELIET H L L bIT, 20 =2 A MIEE &
NRCC DFTERIHE DRI DV TIRT .

FTOEETIE, ENXNa 7V — N LOREBITEGEDH D595 LT, ¥ A

DIFEVZ ML R T 27201, < SV B LW FEM i#frz VW T, & AR K
@ﬁ/ut,*ﬁﬂ'r~o>“ﬂ“r$%f\$ﬁ - FHET S, F7o, X LEREA~OHE S A IRBE 21X
HlfH3 2 7=z, HRZESE (FDM) 12 L DRSBTNT 2 VT, 82NPEKkiLE &
A%{ZIK’\@TEJ—j]@ﬁWﬂZ#@F%{%% T i S, LT, REMHICET S HH
170 2 DEERDF AW — 3 L OSENHEKRILOBILO R FIE L IRET 5.

%6 ETIE, RCCOIMERLURCC & LDOMREZTHIRT H7-9IZ, RCC ¥ AL

ZERUT ok LENE (i L5, i LFRIEE) OdERl L ONRCC ¥ 40 & L4
FEHT 500 LRIEICOWTRFT 26035, LT, Y X7 28
THZLENTEDRCC H LDOAFRINN LFREZRETS.

% 71 ETIE, NNP1 @ RCC ¥ LDHHIEKLIEIZIIT 5 LDZEE) 280 U T
RCC DMEFB LWNRCC ¥ LDOMREEZMRFEL, BIENDHE 6 ET/RT RCC ¥ LD
BEH 728G - i LORRBEFIEOE M2 FE5ET 5.

FTOETIE, HFETEHELNIMIEAREZMmME L TENTHEEHIZ, #EER
KR



R P

1) International Commission on Large Dams: Roller-Compacted Concrete Dam (Bulletin
177), pp.1-143, 2020

2) US Army Corps of Engineers: Roller-Compacted Concrete, Engineering and Design,
77pp., 2006

3) WAREE, MATEA : &ITOKED RCC Hiffr, # A7, No.191, pp.37-44,
2002

4) AARFEA . F Mj’i’fﬁ—?ﬂé@ﬁﬁﬁ A LT, No.211, pp.3-21, 2004

5) FH)IBL . #ESMCER T D RCC ¥ 2DBUK, =7 U — hT%, Vol.38, No.l12,
pp.51-55, 2000

6) Jitfin: TRCC ¥ ADILREIKUE] &2 DEL, & L8, No.210, pp.8-20,
2004

7) Jkiizy, BPNSE : (5 4 RCC ¥ AT DEBRS VR T A #iE, K
2, No.187, pp.98-117, 2004

8) US Army Corps of Engineers: Gravity Dam Design, Engineering and Design, 88pp.,
1995

9) RCC HLFHZ (Dr. Ole-John Berthelsen, Dr. Marco Conrad, Mr. Forbs BRIAN, Mr.
Bassam EGILATN) 7~ O U E, 2015

10) RREE : BE@REEICBT 270wyl N7 7 A F AKX DK IPP 2B
T 5 —FE, B~ AR YA MG IUEE, Vol.820, pp.93-100, 2000

11) FHBE, A Eask, =200, EMfE—  HpE 7 U728 T 5K IPP ey
:7F®92771~V%/b~7ﬁXE+A:7y717mym7FK%T
LRI - WE - BHR U A7 ~, LARFPEFmICE, Vol.76, No.l, pp.26-42, 2020

12) SEOKA Tadahiko, AOSAKA Yushi, YOSHIZU Yoichi, TABUCHI Takahisa:
Evaluation of the Dam Geology and Geological Risk at the Nam Ngiep 1 Hydropower
Project, Symposium Knowledge Based Dam Engineering, 26th Congress of International
Commission on Large Dams 2018, 21pp., 2018

13) WM IEZ, HF%RES, HEE—, HEEA I3 AET L =7 v 7 1 KIJFEEH

g (BOT F3) 12k 54 MBI KOHE Y 271250 T, BAKRSY

LSEE, K& A, No.246, 2019

1) a~vy « V25— KT OTICHBITHT R X ARND HRT XL
X—r, HARZ R /VX—/H, 60pp., 2019
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852%F RCCHLDEE - BIICEI REER

2.1 [ZL&HIZ

ARETIE, RCC ¥ LD IR (Class C-FA) , El&#%it (SHCRCC) , (A -
WEMEREE (X DR EOE AW F—, 8BNHEKIL) , ML (i LFIE, b THE,
RCC # LD Ti#E72 &) , RCC O E I LU RCC ¥ LA DYEREIZEI T 2 BEAEMFZE
BLOHEIRICHOWTRT.

AWFICO-M & 5% NNPL X, BAWEE ) & 2 A B/t 74X EEERESTO
HEICLY, 9F2ADFL=T v N2 OOF LEREH (thEFhEX L -+

FEEBHT & WL S L - WGBSR AR L, §H29 T KW OE N E X A EE (L
THALHT) ETAAENICEET D IPPEETHS (K 2-1, K2-2) . 2013 4F
8 HIZT A AT & FEFF I EA AL, 20194 9 AlcpgHEIRA BB L CRBY, 27
R ORI T A A BUMIC i 2 EREE T2 2 L 18R > T 5.

NNPL D E & L1 12, $AT /KB RENSK 22 8 m® L 72 515 167 m, $ETHE 535m,
ERfE 282 T M OEHX =7 ) — WX AT, FIETIEIT RCC TIEEAHH L, 236
T m¥dDRCC ZFTx Lz, &z, EXLITMZ, EX LD LR 2 RIKKEI D & X,
WIHEE 2 L O FEEICB W T H RCC Tk L=,

et

PRAR
nex

TL\... “J?lll

'_x-»s._

NNPL |

- R s O T
' NNP1 u
WEREY L/ FEBR
( 18MW) =

:
{

o ~
l

L=y

; ..*'
E@OFy>

“““““

| = 230KV (EREBFIHSFRIEEMH)
= =« 500kV (FROZEBFAH551)
115kV (ERREBFIHS/IY > ZEEB)

2-1 NNP1 D fIE X
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B’ H NNP1 | BE4 LA

FHEAE WERE S L/ B | RAEMGW | 5700 | 203

A\ A K EHE (km?) 67 3.5

E—o B BEKEE(Ew) | 2 2

=N EE R . B (m) 167 186

HERE g ZIA&K (m) 535 186

______ \ ) L emmr o) | w 158

""" x| HAMW 72 335

R % FHEE(m) 131 546

— FrlsheEdsvwn| 145 10
| 6.5km (E4 L~BFABES L) | % H A (MW) 18
! i % | AngEm | 13
7 |EnEdmom| 11

2-2 NNP1 O#EE

2.2 Class C 7347 v alcBd SRR
2.2.1 2347y afRAODERRK

— B HESNEED FA (X, ASTM C618%(Z & - T SiO2+ AlO3+Fe:03 D& A R
£V Class F & Class C @ 2 fiHIZ IS, 22T, RIFIZZENLOEHFEN
70%LL b, #%F1X 70%A 50%LL ECTH D, @, R IR R F 2 1 TRE K &,
BFITIEF R, FIEE R £ IR & A IR KT R EIT TREE L e S A ICE S D
BIFEEMTH D .

MNTATBUE NG RIS A - &Rt &iski#E (JOGMEC) 12 X 2#E YTCiT,
2018 R IRf i CHERR S L7 R O 4 R 21X 1 JK ton T v, 2010 A LLEE D it 5
DOEFERY, #M 70~80 & ton 2B L T\ 5 (HEE= 2L —fBES (IEA) LV
I . E£72, 2018 4E0 5 2040 FEE TOARDEER (ARBURY TV 4) 1%,
RN 3R E DA TH D, —J, MBI THDL &7 07 KEE (BE, 1R,
ASEAN 72 &) 1%, AMARREREICLEV 8~9%DHI MR RIAE N TN S,

JOGMECYIZ/RENTW A IR X L XF—HEH L B o —OE T, 2017 FHFA
DT O A7 bR AT BR B R &, HEE AR & PR IR DS 69%, FRIETT K & HBERDY 31% TH 5.
T, ZXAXF—RE LT OHRE OCTlE, 2040 4 F TOARKIIFHEET O
FE, HARAMICIT 04% EMIETH DM, A > RRLEME T U7 TR REKRE I
PR 3~B5% DN AT L TN D.

T, BREMD LT HAKROEDFIAE, HREZRBRFCA~OWIN & 1L T
THZELIRDEICHEENVETHD. TOMEE LT, ARKIEEFTOER)

12



FAb - ARRFBLLIANC 18R 72 E ORI A R &2 R U7k FE G 7 EoHiTE A
MRRET SN TN 5.

THALZOFBOY A XM ERLTE CITFTXNFLAEHT) OF
72 KUK I BT ONLE I L OHE RO FEHIZ OWT, B’ 2-3 1277,

Pha Lai 1-2
o

Hongsa

2]
Laos Cam Pha 1-2
Mae Moh ; Mong Duong 1-2
NNP1

Vung Anh 1-3

Thailand

Vietnam
(0F:111] 1o 1s [F:]

Vin Tanh 1-4
e
Gulf of -
Thailand B Laos
] A Thailand
Vietnam

(F#4)
Z 74 A : Hongsa (1,878 MW), Brown coal (D)
% A4 : Mae Moh (2,200 MW), Brown coal (D), BLCP (1,434 MW), Bituminous coal (1)
~ 4 Pha Lai 1-2 (1,040 MW), Anthracite (D), Cam Pha 1-2 (1,120 MW), Brown coal (D),
Mong Duong 1-2 (2,320 MW), Anthracite (D), Vung Anh 1-3 (4,920 MW), Anthracite (D), Vin
Tanh 1-4 (6,225 MW), Anthracite (D)
22T, D HER, I MARTHS.

X 2-3 SAREFOEDE®DMOFEER
JOGMEC D45 Mz kiiE, GiROMEEE & FMEEEIL, Z 4 T34 & ton &
2,583 /5 ton, X AT 2615 ton & 3,832 5 ton T 5. 2018 4ERE S TO A R K S

DFEBERIL, BEFEEHERD O DX A 13K 7 HSTH 2 55, N h T A58 29 H
RTRAEIE 2D, BTN M AL, AROARKIOFHERGIE AL, RO

13



FEIX, Z A CIXEEOBREIL, dmA L B\ RCES KOFHRZ . X
FATIE, ENREEAROLREITBLE LT OT, BER, BRI OHEE
HIRPFH STV,

%72, HONGSA Power ®# 5 Oz kX, 74 A0fARIT, Bk EBERE A D
HCHEEIIN6Eton THY, D 9EINERTH DN, EFE S D DI Class C-
FA & ClassF-FA O 7 T 5. AIKDOFEIAIZ L > T, FA DFEITIES &R H 5.
t ik & F & 3% Hongsa il O Mk 1%, &) 5{E ton TH Y, 4Ff# 1,400 75 ton 23%
BOTOICHBEIN TN D.

Dr. Tangtermsirikul?|Z XX, FA [ ZARAKDRBEEN CHEB SN IRIEDTH Y,
A X FOERE, =27 ) — FOMEON L, FEUERE S OMIE BrY S LT 72
DECHHAIN TS, BlziE, A ® Mae Moh fHiRKITREFTNOEHIND
Class C-FA (MMFA) 22\ T, 1990 FRI L v R S5 K 912720, 2004
FEREARCCITAERM 270 T ton A7 U — MBS L TIHE S NLTW S, fRlcL T
A=A a7 )= PRER T Y — F~OFIHDZL .

—J5, RO FA ORBHEIZL, FxEb L TWDH00, #HREETFA DHER)
FIRANKERREE 2> T 10 F7-) HET7 V7 TR X —x 2T
A RN EEFOFEE LT, ARVPERRERE L UEHAREFINATWD R, £
DOHFTHHERED LW BIROAIRKIEE~OFH L, £ Z TEH IS Class C-
FA OFIHORHNFE STV S,

222 25347 vaxEMMELI-a o) —FOREE

ICOLD®), USACEW®W R L7 747 vy alpmoiiE icks e, Faar s
— FTIEL, FAZREME L THIREERT L2 LICLY, a7 U — FOKMmF
o, BEYMREOUEDRENYIfFFcE, a7 ) — homEtEoftE, 7ah
U U BRSO 72 EOERBHEIND.

Class F-FA & Class C-FA Z &t & Liza> 7 U — B X BEAL X LO—EH 72
Rt 2 BEAEIFTE 20 5 BL R IR T,

ay 7 U — hORE EFHIZOWTIE, Class C-FA (%, Class F-FA X 0 H78fE £ K A3
% <, WAk OKFIEOR) 12 K 5 2l 7e R EVEB) 4 7~ 9. USACE 9, H1)Il & '8, Thosmas,
M.5 19 Tsimas, S.5 29(2 k. % &, Class C-FA I3, Class F-FA X v #BEA R34 <,
b OKFIEOR) (2 X 202 #2779, $£72, Banchong,N.5 22k % &,
I EAEE, CO mARELMEAELRHL (BWNIEEE< D) .

Wiz, a7 ) — hORBEIZOWTIE, L5 2 AWardhono®®iZ L 5 &, Class
C-FA IX, Class F-FA X Y il K3 LY Ca0 & A BN L\ T2, EHIRE N KX

14



< 7p2%. Adhikary, S.5 |2k % &, Class F-FA I%, Class C-FA L1 Si=X° Al & F &
MNENT=D, R T U X D REHIRENKEL 2D, £, ILRL Pt LD L,
T U ROSITAE, FA KL 8 OO 72 25RO FREAEH & &8 T, RISTERRIZ
O BEA L MKFHOEEEN®EEY, BENEED.

FEFEME L LTI, ClassF-FA ZiRfi#f & L7z RCC & A%, IRE LHEZMHI L =
Y7V OBHA A NIRRT HZENTES.

LLEX D, Class F-FA X, V—H U7 4 —OWEDNRNE L, WIHMSICHBT
HarsU—brOREEFEZMEICTE, a7V — FORMRERINKE L
LHRNRB B D128, RCCH L7 U — MEEWORSGM & L TRIHNEAL T
DHEHREIND.

%72, Dr. Malcolm Dunstan ®#45 2912 L % &, RO 500 #4500 RCC # LT
BHINTWD FADFEREIL, £DIFE A ED Class F-FA (FIH 3 67.5%) TH Y,
FVILAR Y T BN 9, Class C-FA (330> 0.7% DO F 3 L fiisd TIREM TH
%. F7z, Class C-FA OFFEIZHOWNWT S, FIHEZRT 2O LB N S
TWRVWORBIRTH B

2.23 7347y, AV )= bEEDTR - MHSITEE

—RPIIZ FA a7 U — FOSFERERIL, (L5 - DEMEEER, WEVEE L5
RBRBLOSEBERRLR DD S, —J7, FARNa 7 U — MNEE EFOMEEREH
25X T2 RFIZ DN T, — RSB TIIMIA T RnW 2 &b 5.

T MEIO ST EEE & LCiE, Rma2BIET 5 EEME THEKE (SEM) &,
X0 B RCBIEN ATRE R B R B A AR T SR (FE-SEM) 3 5. 7o,
TERIHTIZHE B LTV HEE X BRHTIE (XRF) AL G /3 HT I AL Z B 72 X R
E#riE (XRD) A 5. S HIZ, BIEHEKICK T 20FE o0 - o REE S 2 1E
TEX DT RAX—458M X ftiss (EDX) , EF 7 u—7~A a7 F 74 %

(EPMA) SLERGHEME 7o —T~A 707+ 7 A9 (FE-EPMA) 2 ERDH 5.

AWFFECTEE L 725 EPMA £ X O FE-EPMA (2R3 2 5B & Rpf & LA R ISR,

EPMA /L, BR2-4127-F K912, BFHE2XtEMICBNT2HICLVRBET L5
PEXBROW R & RENDRERR TR E T T 2% ETHD.

#il& LT, EPMA O ERSHTEES & UL FIZRd 20,

1) FEARREIERSS 1 pm FLEE O S IC K ST Be~U O LHENH (B
) A3FRE. BRHHBRALIRFEDOCRICE R T H &, #1010 ppm FREE.

2) 50nm FREED B HR 100 mm M FEIR O SRR BT (B &) S FTRE. & &k
FEVXERFEE D E 5y C, FHXFREAS 1~20%F2 .

15



3) % um fEILAH 5 100 mm £ fEIEL O
4) % pum M 5K 100 mm OFR Lo

M 2-4 BFRAFTEHELNDELER

i EPMA ZHWic =7 U — R B TOREEMIIE 2 LA T ISR
INR B RAR D N KB &, EPMA 3HTIC & 0 &Y F 713 M NICiiE 2 » T
WHHSRE~ 7 oA TR T 2 Z ENARETH D, T, FFEOHMAEE DY
iz kv, HD R =X LOBPARCHHEM DR ERFEST 52 LN TES.
TEES kB L, a7 ) — MEEMOFTHE O EMREDO M EE2RFH 572
DIZ, EPMAIZ LA 0HTIC LY, HEMEZELLOICKNELRDLERD LIRS
ExRERMIIR L.
Dr.Sen,D.5 V2 K% &, FA OEEHRT VL VIZEIT D KFISIREE Z B & H
2T B2, EPMAIC LD~y BV 7B XOMEZEOIT 2RI Uiz, TRIEE S
(Ca, Si, Al, S) BX U FARLF DT GoFEE/VE) OEbEZRT Z LT,
JKFA IR RE O B & TR 6 7=
Wz, BRI OB 2 #E L7- FE-EPMA O HTRES ORI >\ T, A
fFgE A U7 B fERT 80> EPMAB050%|Z DWW T L FIZ/RT .
1) BESRE~ Y B T RAEETHD.
2) HEL7-EMafREALTEY, oICHWLN D BE— AEREETT N
— U DO REFGRREEED.
3) BERESHAARETHS. SEM, EPMA TiX, 1E0I2HlZ RV KkEe— L%
it NERFEIE 30 KV Tk 3pA) 23, HBIKE TR O HIEE 2 R S
H, TE Yy U TIIEMERS DA A=V TRARERD.

16



S FE-EPMA Z Wiz 2> 7 U — Ny COBEENFIEIE D 7e v,

—Ji, EPMA X° FE-EPMA LIS OBy T @ 12 3\ T, AR B D5 T,
YT URIGEDBGIZOWT, SEMIZ L A A LIC L » T STV 5. fil 21,
SEM (2 k 2 ERe#l%E, EDX (T Xk 0 ERoTFE DM 72 & 2 M AG 08T, Mk
WEANOBTEOTRERTO A=A LZHLNIINTND., L2rLERNDL,
SEM B LT EDX I L A5 Tld, mREOMREZER ORI THERT 5 2 L ITE
5y ClE7 <, AL OMEN & 72 b T IS OHERLE ORBICE b 2 FHEiIc B W
THENFES .

2.24 FEH

AREDOFE L DHELTIZRT,

1) FAFIHOBIRE LT, HRAKSETO FA RMBHRIEKLRE LTEL, %907
HAMRFREE 7> TS, LEERN-T, FAZADRIHT S Z L3, BURFEILICK
T HHRKIIBEEFTORREAMDOIKBICHFGT L0 THD. £, HETY
TIZBIT DHRKNEEROERIL, ERORIAN X —EFX2 T ¢ OBLET
HEERREL 2o TND.

2) —#%EYIZ, ClassF-FA I1X, FIIM A icB il a7 U — FORE &% 3H4
LRNENBH D20, RCCH LEEtear 7 U — MEEWIILS BRI TN,
—J7, ClassC-FA IE, MO T L EHAINTE LT, TOFE S Class F-FA 12
ERTHI SN TWD EITE A0,

3) FAR =7 U — MRE FHSCHMERIUZE 2 2 2R FIZOWTIE, —ixpY7Z
b - WERArBEEER, WrEREE R ARBR R X OV FsEE R 72 1 T+ i
BTERWZENHDH. —J7, ClassF-FA D27 U — hHDRIGA =X L%
RIS D72 DR L LT, XRD, XRFIZHZ T, Kif0OIHEREE S
TCHE DMK & EE OB T THET 5 Z LN TE, [LFEMEOMEN L - 5T
FOS DHE S0 2= DB B 40 2 #Hih 28 v RE7R FE-EPMA 238 5.

4) ClassC-FA @ RCC # L~Duw M Z fF L, FA O EHERIRO B | B (RRUK)
IR, MERREY 27 28T 52 ERHETHS.

PLEX Y, KREFFETIX FE-EPMA 72 E D ItsE - MBS T EEZ A LT, FARLT
DR LALFRB L Na 7 ) — FRTORIGIREEZ B L, Litoftics x
% BIR - oW« AT 5. £72, MMFA 23 —#% 472 Class C-FA & A4 5k
THDHNE I MESN - §Hli+ 5. £ LT, ClassC-FA @ RCC ¥ L ~?i A%
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Y52 LT, FAOMBREIRO BHRE (BIRE) 25T, EICHERED 27 28
BT o2 LaARNET 5. BARRRBRETEE 2 LT IRT.

1) NNP1 ® RCC Cffi L7z ClassC-FA ZiRFIi & Liza > 7 U — FORIG A 1 =
A LEPALNZT 5.

2) IS AN=ALEWHLMNIT D FELE LT, FE-EPMA 72 ED i E oA Atk
ERT.

3) ClassC-FA @ RCC % L~ FPEIZ W THEZE L, FIHMEV Class C-FA OF
DFAZRT L& BT, BEFm & RER CTORMEZ ~T.

2.3 RCCEEICEAT HIREMR
2.3.1 RCCEESDESR

ICOLD®), USACE™®\|z X % &, RCC 1%, HAIfEAH# &IZH UC, HCRCC, MCRCC
BLOLCRCCIZHHEND.

1970 FFHIHLIRE D RCC & AT, M4 EH T 5 HFE VY, MCRCC 35 X O LCRCC
WA END Z EN%D-7=. LL, LCRCC IZHNFEAMEN DL, V=T
U7 4 —RNEW=®, RCC ¥ ADOFTHEE D DOIFAKZ: E, RCC Z LDOMEREDIK A
a2 &nn, 1980 2 F-LIKRIX, #4412 MCRCC 3 X O HCRCC O#:H~
AT L C& 723339, 2000 ELLE DR 100m LL B RCC X AIZiEHT 5 &, 80
i D H B HCRCC 2349 65%, MCRCC 2347 20%% 5 8, HCRCC ~DOBITAHEA T
W5 B X 5T, IIHEIX HCRCC X 0 & HALRS A 44 & % 1 L 72 SHCRCC 23R H S h
DOBh 5.

2.3.2 RCC DIR#/E

ICOLD™NZ L » TS5 RCC DAFHERLA L Fek A & 2-1 IR, $£72, U—
AEVT 4 —ICEEE 52 DEEL LT, B AME, MIEHMICE TN 0%,
N—Z N, EVZNVEMREERLT S, BPICIESER SO EEZRRL,
SREE 72 & O R IRE 2 FEINAI R T

ZIT, meMiE, BXAC b m>,ﬁﬁwm7§47yv;0m)T%5.E
BHE—2 "Bt —88E LT HF\, ~<—2 NERE (P) 1%, C, FA, A4,
(W), LRl (Ad) & 225K (AN 28 DRETHD. it,%w&w@ﬁ(w
1%, "= MNEEISHEM (S) 2R LIEAETHD.
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TR O ¥ [E =R 1T, HCRCC 73 55%, MCRCC 7% 32%, LCRCC 28 11% T 5.
RAMEZESCT Z LICLD, BMEAEMBEOREZESCL TS B, £/72, RCC ¥
LR T, —NICHEROBMRET T v N EBRAT D20, AR HIEM I
%) 12%, L TBR6~18%&%<IBATHZ LIz 19,

2k, BARTITEAXOEMELET 7 NERHATHZ NN THD. TOH
e LTiE, BMEBOREZRET S5 72 EEE~ORES, BMOWREICL D MEE
HORGSIZHD. 72120, BT T ML, ZEOKLBERNEL 2570, 7
TV REECE R 2 A BT 5 2 Ll D,

# 2-1 RCC MDIFERLE & F1E

A HCRCC MCRCC LCRCC
FEEH (kg/md) >150 150>100 >100
ALk (kg/md) 87 80 72
1RFIES (kg/m3) 108 37 9
K (kg/m3) 111 116 122
KGR E 0.57 0.99 1.51
FRE (%) 12 (6-18) 12 (6-18) 12 (6-18)
VB fi () 8-15 13-22 18-30
AN—2 MR (L) 200-240 190-210 190-210
FEAMR—A b - BLZNVEFEL 0.34-0.40
N—=Z B - B VARG >0.42
JEAETRE (MPa) 23.5 (11-40) 17 (7.5-30) 12.5 (7.5-16)
BEHEG|BEIRE (MPa) 1.5 (0.7-2.9) 0.9 (0.5-2.0) 0.6 (0.3-1.2)

2.3.3 BEEA RCC

Dr. Malcolm Dunstan & #5292 & % &, 2000 4ELLKE, SHCRCC 1%, K[E, A~3A
v, bva, A=A+ F V7, Ixyr~v—, XEFTAREHEZOE, 40 #5800
DH LATEHSN TS, SHCRCC O ¥ HALFEAM BT, 226 kg/m® TH 5.

Bz, A2 FR0FA 72 EOBNKS A E2Y 220 kg/m® % #8 %2 5 SHCRCC 23 ik
& 72> TW5. SHCRCC IZ, Construction Friendly 73 (i T#: 2 72) RCC & LT
MESIT HNTEY, MERCH TEIF, K#E EONNEEDIZS > X ICHEL %
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FTHZ R V=DV T4 —%2MRTHZENTED. ZZTlE, HFESNDLY
— AT 4 —DMEEEY — IV T —ORELERETD.

RFC 40 #1R 0D 5 BELA DR HME B A7z 6 His SHCRCC (3 2-2 @ No.13
~18) DO~X— A M EFEIT 240~260 L/m3 FLJE, £/ X LVREFEIT 540~580 L/Imé L T
BB BN F i FEAMAR—A b - BAXVERE (CPIM) 1E 0.37~0.43 R,
BLOR—Z | « B X VEFEL (PIM) 13 044~051 RETHD. T b DOFEE
% HCRCC L Wik % &, &M, WELBICEWI Ly, RV —hEY
TA—DREEZBOTNDLILERT LD THDLEEZOLND.

T—AE VT 4 —DOREEZRTHEELTUE, O7byraary J— MIBET
LD MBSO LEES, fiEOO LG S, HEZOM EAR Y, RIEIZ X 5K,
@bz 7V — MIBET 2 b O @ JEMTRE, BEEDIRME, FTHEE QM & ke
PEIZERT 5.

TN OFEEEFEIZ, & 2-3 12 SHCRCC & MCRCC NS U —AE VT 41—
W DEV, BLOMRICHENR AL TS MCRCCIZX LT, V=BV T —DH
EOREEM D HikxkR~T.

Bl ZIE, MEHTEEZDS < TodlciX, R ENT R TEREERLETHY, Th
I AN ESCERERANLEL D, 20, Bz, BEE&OIEXE%
BETDHEND D, DWVIE, MBI EEREUWE 2R3 2 72012, BFHRFA D
HEICIVEGZERTLOIMNENDHS.

UEXY, FRIZU—=HE VT 4 —OHREDORIEEL LT, MEDEEO LEES, il
HOLG S, FTHkE ORE L KERIZERT 5. 2L T, MaMoamRE&EicLy,
BMWT — B VT 4 —OWMEEFFOHT-72% SHCRCC DY — > Zrd BALAE A M
BV T —REOBRREE 2-5 12”7,
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®2-3 T—HEVTA—DBESLUVFREEHIAE

EELi

SHCRCC

MCRCC

U=V T 4 —DHREDRREAM D Ik

Tlyvaaryy— R MIDOWNT

MEHIEE (T

R[] 2 2 7 T8 ESEDSLE L 72 0, AfF
BROEMBENPLE L 0D, 3 %=

AN \ AN \
biazsg) | LR IBELIBC o e R om0 8 s
BEERD.
TRHE IS H50T, 72 AR A RS 202
WD DS [ GEOSS | HEOES | R0, AFRCRRERSLEL 2D, X
(VB | (B~15B) | (13~228) |7 i N % - = A ORE DL R
RIAI O BA LT L 72 5.
EREH O VX U HRT
SIRyE =
- X AL % o1 [l
W 9 S0 e LS | MR R0 i LA | IR 7R D & BERE IR N < 722 2 7o D b7
% BB | £ BB S| RRADRBRBEL 20, 22 h AL
A A L.
L= 7 ) — hMIZoNT
e |2 ORI s ap os o pm s Y, 2% b
ST A BUEE D,
FPRVAIE, BEIE 5 S, Kl & R A5
N ~T 5 BT oL N
T O | &K e s = kg | 0O 7 7 BT © DI
LRI |ORBRBD | ORBKEL Rt S |

FRITHEMNEAMEOHMENNE LY, o
A RNPRSLBEL S,
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W OaR R~

120 C+F 200

)

il
€ e

? <7 -1 "/ SHERCC
- K\ . -.SHCRCC‘ _ I =220
| ) - -

:l: N=6 Mcrce ~ HCRCC>150 Ny
41 100<150
R LCRCC Nt

| <100 - BT ke/m?
D
= I \ | I I
0 50 100 150 200 250

BitFEEHME (kgym?)
(%) NI1X 2000 FLIED 70 =7 MBI HEE 100m LA ED X Lo

2-5 #f=712% SHCRCC DV —>

2.3.4 EMMNRCCICEZ DR

—

}1'5?.

JHER
=

X, 75 um LT OBM ORI THY, M EO KRB TE LN DE
WMTHsb. AN RCCODU—IE YT 4 —DHRE, REBIOKENEICEGZ DR
Z BEIERFZE s & L FICRT.

ANSY

(1) T—hE)T4—DBE

FEF S N L BH L, RCD 27 U — h D& A h% FA I 30%FLE £ TEBT S
L, BEMIZEWRITIROBE, 2F0, X7V IHRIZE-T, RCD ¥ Lz
7V — FOWFKEIF/NESL D, VCENTRVFEDS 5.

BES Y, g s ki, RCD a7 ) — MCHEBEO AR ZMET L &, A
ML D= N AF Y —{kL, RCD =27 U — hOHWHEAKEIT/NEL 2D,
VCIEN TRV FEED S < 72 5.

ICOLD™), USACEY, 725 NZHEHHE L O DIk b &, RCCIZHMEHIET 5
L, R—ANEEBHEEL, VAV T 4 —PREEBINDZERDNSTND.
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(2) 5REE

KILs Mk sE, 2RBOAGHEZEE/2\WRCD 227 U — KNI, ftEkoar s
J— b EFEELL SRS, ©F Y, KAMAKEOEAEZRT.

B D@D N2k b e, RCD 227 U — MIERRAOH ZMET 5 & aE
(XIRT D0, —H CELREICAMEMIET 2 EMENMUT T 5. MENEIRT 52
KL, B2t Ay MRS & L CAVIAAL, & A2 MR TR %
FriiCE MBI 52 212X, KEIGMEE SN D720, ks zh Fh ok
JEOHRICTHGTHLEEZLND.

() KEH

ICOLD®SCEEM S Nz kB &, BN AMENEINT 2 EKREENEE L Z &0
Do TNA.

2.3.5 F&H

REDOFE L DELLTFITRT.

1) DO RCCH ATIE, ERMEATHLIV—IEV T 4 —NmEL, BRESCKE
PERTEMR: S 72 RCCELADRA SN TS, KiZ, B AL F°FA 72 K OEAL
HAMEN 220 kg/m® 2 25 SHCRCC M X & 72> TWwb. SHCRCC (%,
Construction Friendly 72 (i TYEIZ#E72) RCC & LTHESITHNTED, #
BRoHE T, KRR EONANIZEDIES X ITHBEEZ T DL LR U—D
YT 4 — %R TDHIENTED., 22T, FESNDZTIV—HEVT —
DEEEZ Y= )T 4 —DRELTERETDH. V=TT 1 —DOHREIT
RCC Jii TICHBIT 2 EEAREHRD—~>TH Y, SHCRCCIZT—H VU T 4 —#JE
HTDHRCCHi LEEBTHIEDOHD—DDHFKTHD.

2) RCD # L=z 7 ) — X RCC DG % FAIZEIT 57, F 723k & wfiE
THZETU— AT —DEEINDLIZENESINTWD., —FH, 1
REENEHNGEICYH ERRERBRORERE LN IR TH Y, FENTE
5. F£7z, BRESKBIIZOWTHREBEOMRENTFET D.

PLE XY, AWFFETIE SHCRCC NEf ST — B U T 4 —DOREZ MR LoD, #f

A ORI LA EREEZRITL, B2 X N EEIET 5 FIEICHOWTHRE
4 5. F£72, KD HCRCC &l LT, A A& L EICH = SHCRCC Dt % 4y
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HrB LT 5. 612, BEMaam cRET %5 SHCRCC DikitFiEx %

L, @a X MO X RCC DFTREEDHERIZEY, FIZHEMI X7 BIW

TH L) VAZ BT L2HMETD. 25N, BA Y MRGEICHED

TR LR FHEHEOHIHA~DEBNC oW TORT. BRI ZRMEIER 2 U FISRT.

1) AUERIZ L D SHCRCC OELAHMEL U — ) T 4 —DREBRZIH S ST 5.

2) AMUERIZ XD SHCRCC DJEME, EHESIMRME, FIKGIMRRE, FTHkH DORE
70 EORERME, J1FHIEE R K OUKEEORELZ 02T 5.

3) MBEMICELAHmREN LSS5 EHMETEERT.

4) AT L D SHCRCC Ot FIEZIRET 5.

5) AMRERIZ L D SHCRCC D%y, BRBim & LN RCC DITRRHEE ~DHIR%
R

2.4 RCCHLDiEM - #BEYICET SHREHR
2.4.1 RCC ¥ LDIR{A - HiEY

NNP1 ® RCC # LA DEEIK - #EY O E 2 R 2-4 B L OE 2-6 'n 3. £72, £IZ
X253 L LT, M7 RCD TiEOME 4 k3. X AERK - s e LTox
REWE, A= 7 U — M RCC AT o0, ERITAAT o Tar 7 ) —Fh
BT 50, £ LTEAPKILERET 200G TH D, 70k, RCC LIk, Bk
REEOEBFRE, &, BEOEWICEY, RCD TiEEITMHEND .

& 2-4 NNP1 @ RCC ¥ LDIZA - BEMDE

NNP1 ® RCC T.1& —%Hy 72 RCD T 1 40

X LR - EED
WEi=z2 7 U — b B o271 —hk (RCCERCD =7 U —kDEW)

3 GE-RCC (BdAIEIWN#Es=> 27V | AT T ar 27 U—F (BA
=7 U —h S -
— hEFEL) ENE = 7 ) — R ERR D)
ENBEAK AL RET D RRE LW
Bk B R 15~20 m 15 m
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i "
\ BTE 5.0 709520m
y " - - = - r
ESEED SR Hv ....................... EL.300m
[]/ e e " EL.250m
bkl | e % A htsesc ‘
: il
\ g}-gm— T : R
u TR N — : BEARIHEKAL
<\ EREHEKTL — « EHEHEKFL
%ﬁﬂﬂb—'f/
(M ¥mEX QEEK (EREVED)

2-6 NNP1 @ RCC # LDIZA - EEMDME

2.4.2 FSLEROBREXEK

#HHX= 27— FﬁA@@iﬂ CBRL, FAEICWTE O K 5 7kt o & % 53 (LA
T 998 &) BAFET D56, FICENNS A LTI IR A EICFET D

Sald, ZLOWEICKT 5% f (RO CTERREEE MTL, ¥ LHABFEL
DHDODKNNMZfE D < SED. 20X ) 7RG6E, RESEROEAWIRY) 217
kL LT, XKoo ReB S E5T7E, ETRmEAEZ KE <3554,
EWREICT 4 Ly FERITDHIED, FLAREESICYy bar s J— MERITD
FikONEF 5.

S HIZ, EMAEOTEMA N TEE CEALIET 2 TIERDH Y, HH6 N
55 e %fﬁ(@ PR & B S N 7e N TEROTRIR - BB AW REL ) o 1 01 &
TR AT IR & BEMATIC LV BRET LT D, Ee, hES 0L, B2-TI
R ENE LORBESE DTN TIETH 2B T T 7 ) s i 02 ek
CRIFTHR T D70, Z oL, TR, THREICY L85 moO5REs LU
T 7 BB LILENRNa s Y — b SRR L R EPERREAT 21T > TV 5.
n‘*%& LT, 77 7EBY D2 LT RBUS o MITHEE R 20N GG LE L2,

BT RA~DISHET 2 S E L2 EDORRZFETND.

IO ORBEHERIE, & LT, 88EEZHRYBR< 350072 2 L7 m o5
JE &SRR E LT EREZTLET DD THD. —F, ¥ LEMITERAETER
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fFAEL, UK L THEAWT =~y ha 7 U — M &L L7 FERREMED
BRETFEFIT N O E STV D

B 20X, FBIA LTI, ﬁ%%bz%@&A%%bf IR IS BUK A
BHENETRFANCGFET D00, XAOEFM7ay i~y har s U —
FMEE & 7o TN D 5259,

B LTI, REESTICAKAETE & M3 58 ARHRET ) MR E RS AR
BLOBIL LI, 10 ED 20 EO Tt FAA Y OEA E Cilft L Cofi LT
Wb, L7eRnoT, XLAOWEIIT 2LZEMEEZMHERT 720, RBEEHBICHIT 5K
HEIRH O D 0 IZH & Bl 200 T HIZH VAL —BIREEAL TS
F—IBRIE, ARA S EIR WV OBENI T 2 ZEME (FEM fi# ) 2470 ikiE L T
1/\%) 55)

A& AT, BBIECT O m O SAZ F~SRERT 2 M 2 > 72K 55 8
MFAELTW e, xR e LTE, AKEBEEEZIMV RS Z &2 EARE L, RifANTE
MEOKTEZRVBRNTa 7 U — MICE#HRZ, FRETHEO EOEENE
ELTWDAIENDEEBEL TS, a7 U — MIEDEBRZIEESME L FEM
FERTIZ LD, WBENCH T D2 REEEB LT RV [ Eow AW &AM oMk
2LV, BEROEENIKT DL EMEE T L TV 5 %O,

B+2md+2b

Lﬂrﬁw‘—v——* —
md+b | B | md+b

®2-7 BELEIZ (EfTSJ0E)

2.4.3 < SV

< SUMENTIE, USACESIZHENL L, RAEOFBICK L TEEO TRV I Lo~
2y ZIZo T TTIREN ) U OBE AT b0 Th 5. #HamNz Ll TIg, #EX
#E 2-8 127, < SUMENTICE fé%ﬁ*#,ﬁﬁiﬁkioﬁgﬁé$&£@
FEHEIZ ST, USACES | ZHEHL L 7=,
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FS _ {[(Wi+Vi) cos ai+(HLi—HRi) sin ai+(Pi_1—Pi) sin ai—Ui] tan ¢)+CiLi} (2.1)

[(HLi—HR{) cos aj+(Pj_1—Pj) cos a;j—(W;+V;) sin a;]

T2, FS: &, W: ShEfmE (HE, KE, &#2L) , V. E#ME, H:
KIE, P:/KVfrE, U: S5+, C: k57, L: T RVIEETH 5.

CLq
s

Wedge 1 Wedge 2
Driving Driving

Wedge 4 Wedge 5
Resisting Resisting

X 2-8 < SUEBEBHFTOETIL

2.44 FEH

AE (X LEREOEAWF—) OF L DELFIRT.

1) EAX= 7V — N LAOEBEABOT AR D 24 ks LT, Lt
27 4 Ly NERRT DAL, ¥ AREERIC~Yy har s U — MERT 5 HIE,
A N T A CERAE T 5 (BT 7 7)) TIERFETOND. b0
S, HEARIEREZ POICEME ST D,

2) X LEMEARAERENFET 256, TOoxRE LT, HAKF—L~ Y b
a7 — b Ol LHEFIRLEEDORFTFEFITIHRE SN TS, T b OGS
I%, FEM fEATIZ XV X A OWENCx T 2 ZEMEZ 7 L T 5.

3) HAMIF—DRhFEEME LELE Lo EHNIFIET 50, —H CEREOX LD2%
Bt Sl K0 O RE BT HMIAE R LI FHNIT ALY 7= 5720,
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LI EX Y, AREFFETIE NNPLIZEA L7 Z ARIROE AW — D &4 L O BN X
THREMEIZDONWT, < SVHITEB L FEM AT X R L, ABRR & L
ROFAWF—HERET L EEBNE T 5. £, IHIHEAKLED 7 L5
FER LT 52 LT, EiLICHIT 54 LABEOTAM X —D R (M) %
BREES 5. BRI E 2 DL N ITRT.

1) 2 It FEM fENTIC X 5 & MR DF AWrx — DR 277,
2) BHMRHF LAEREOE WX —RTFIEZRET D L & BT, X MHIEZIE

RLEEELRT.

3) NNP1 ® RCC # AR D FEREEW % F T, WIHHKEED ¥ L DZE 2 U R —

AT TENTA Y, XLEFEDOR—Y 7, B3LOCT W72 Sz k- T

R L, FRS S L DHERIC L Y X LAREROE AW T — OB R A REET 5.

2.4.5 RRAHFKADER

RCC # A CliX, USBR%®), USACE®Is L OV ICOLD®D# & TiX, 2. 4.1 12/~87 GE-
RCC ATk H Ofi TARBIZHE:- THRAT HHIENORBER S 70, —EMRE T
R IE T 0 DOPEKR AL Z BRI 2 DR — KRG TH 5. BBNPEKALIE, B 2-6
2R L 91, RCCHTRRBZICHIFLIRIZ L 0 # AR ) & PRI ER,  H S 75 AT
O EFEEAR A~ HIFL LR E T 5. 7o, PR ILIE, EEHERENS X L0
A ~HIFL LR ET 5.

T, BAY NOKFRIS LB EBZE 2D E, R2-9I1T-T X5, 27
U — MNIZIEKFIER O@fE CHIBRAEAET 52 &b, a7 U— MIENND
KTHILTWD DT TIERL, 7 SIKEMEATIDIT THRnEEZX 615
O Lo Lans, flziE, a7V — hofHkBICH TRENES Z & T, R
KOBFBPR A FIREE THEITT D &, KENRZORBREIZEBEZEINDZ &L
720, BENICBEDERT &b,
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S
e

)

X2-9 A2 FMR—X MEKXH

—77, RCC ¥ LADEENYPEKFALOE LG FIEIZ OV T, BAEMIZSCHERZ: & TR
STV, ZOMEMEEERIBIZIR SN TV E D, EEOBREFHIFF R
IZHEDSWTHRF SN TS, R 2-5 IR TREANPEKALOFRERHFIC LD &, EFED
B 100 m LLEo F A oEALIREIE, 3 mBREN L <, HIFLEIE 75~100 mm FEE
b%. £z, RCC ¥ AFMFEIX, BEAESTECCRERICHESE, EANPEKALOMMEIT 3
m MR 7Z EHEREL TWDH OO0, EEMRRFBZITOILTHN S D Tk 0,

& 2-5 RABIKADRESH

VAN SERRAE | BEE (m) | fEBE (m) | 28 (mm)
Shoshone pNES| 1910 106 4.5 —
Mujib AL 2004 71 3 75
Khun Dan Pakarncon 2 A 2005 92 5 100
Yeywa vV — 2010 134 4 76
Al Wehdah INNHE 2011 104 3 75
Son La N RJ A 2011 148 3 75
Cotter F—=AKrZ U7 | 2013 80 3 100
Changuinda N 2014 99.2 3 76
Gibe 1l TF AT 2015 250 1.6,3.2 150-200
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2.4.6 2RRBEMESKICK DRBEBREN

5.2 TRIENPEARADGIENERBR R Z M T 572012, 2 ROTAREDE
(FDM) 2 L 22 ifEATIc £ 0 BBl 5. fiffr Y 7 M, ISCEFYEZFIHT 5. B
Al E LU IR

FFN — RELFIRRE D LR A BT KT 5 Lo Y7 i, BRI LV E
M7z Richard @ HEX A RO 5 &,

~=Z(p8) (2.2)

T2, p i AKROEE, v:itE, 0 KEEKETHD.

—J7, L oKOER) ZHHE 5 ER) SR E LT, Darcy OiERIRH Y, Zh
Z ANEAFNFEIIZ BV T [A) CEEh T RN E N0 5 &l

: - —k(H);h (2.3)

2T, k(0) : BmARRET Vv, h 2kEE (JESIKEE+HLEKEE) THD.
(1), @£V,

divpk(8) ;h = = (p6) (2.4)
—Ji, WHEEKFE oL, LOMBEEN LFE Sr (0=Sr=1) OFETHY,

6 =nS, (2.5)
X(3), AN DHIETIKIEEN 1 OOMNIEEIZ /2 51T 5 FRICEHRT D &,

divpk(0) (@ + 2) = 5:(p6,S)

_9 00 dp | pon 5] 22
T o (anr) [ nSr 30 d@ Sr d@ @] at (2.6)

RONZBWTE S KIEEEACIZ L D KOJEMEM 2 47 L, REafnEsiz s W CES
KEAZALIZ L DR DOZEA DR 2N D ERET D &,
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divk(9) (@ +2) = (C(®) + pS) 3 2.7)

T2, C(¢): ko E, Ss: LRTRALRE, B =0: RNAIFIGEE, B=1: AUFIHHLL
Thh.
2.4.7 IRIBBKEER

AFZE T, BGEAKRBRIC K 2B KRB OHEEX, TiRelrd 3FEHEO R
%i@ﬁﬁﬁ‘é.
(1) J.F.T. (Johnston Formation Tester) & 62

ORI, A=V U THNOKIEZLERE USSR OEKFHEZ T2
DTHDH.

dzln( )+ 1+(’“‘)
K= 8L(t;—t1) 28)
_ |Kn
A= a (2.9)

2T, K@ AKRRE (mls) , d: AKAHIEENOWT RS & KALREINE 7 — 7 v O Wi
oI VRDDLEHNE (cm) , D: RBXEFLOELE (ecm) , L: RBRXEO
£ X (em) , Kh: KFEHmOFE KL (cmls) , Kv: §hiE F A OFEAKLEE (cmls)
ThHD.

2) BHEy FREKEE D

ZOHGERXIY, A=V THERNHALTHIZKEZTEAL, FOREENLHLGE
KEEEHET D HLDOTHD.

| P ) Y () B D PR )
= Sy || ST S, T ST ST | sink (h_l)_Slnh or (2.10)
22U, Ko @EmARRE (mis), r: RBRXEFLOER (cm) , hl, h2: ZiLZ iRl

t1, t21! kié?LWﬂ«éﬁ% (cm) Thb.

32



) Ny H—iE®

—*(:\

ZOBEALL, FE L TH LIRS ORI KM & RS 5 72 D O JFLE 7 KR

, KAy =2 LY —EDOKE RIS SN AR =T T HNIC L BE D —E

ARENETHAKREIT, AEANES (P) LEATE (Q) DBIFRH & FH KM
Zefii 2 b0 THD.

-
—

r:

sinh™1 (ZL—r) = Q(2nLH) In [ZLT + (ZLT)Z + 1]% (2.11)

= (nLH)

ZIZ, K@k (mls) , Q: & (m3/s) , H: %7 (m) , L: & BRE (m)
% (m) Tho.

2.4.8 FEH

1)

2)

3)

4)
5)

AE (BAYEKAL) OFLOZUTITRT.

RCC # A TlE, GE-RCC 4Tk H Ol T AR LI L 5%5EHOERE, BIW
X EORENEHERT D201, —EMMRETEANPFKILZHE L TN,

A hOKFS &L E BET D L, fTBICH LARARRH S &, [H
BRAK DIRB R 2 ITHEIT L, KENZ ORBREKITEES N, BIKNICEIED
WEHT 5.

EENHEARALO LB, BHE U ERALERR IR ST 228, BRRy7R
BEALIER O EEHBICOWTIIREINTE LT, REBRICEKSWTEEENITHONIL
TW5h. RCC ¥ AHMZEIX, HEAHKIOEMBEE LT, 3 mBRELHELEL
TW5.
ENBERILOMRA RN &, BIFLIEEREL 720, a2 h RN T 5.
EENHERALIC K DB JARIEERIE, 2 kot FDM 12 & 2 E T CHRELT 2 2
EMTE D, T, X ARIEROEENPEKILZFIN LT, BUGEKRBRIC L0 BEK
R AERET D ENTED.

LLEL D, AHFJETIE RCC ¥ ADIRNYIKIREFH 2B EIC LR D, 2R

FDM (2 K 2 RSMT 218 U T, & DEEOEES ORHEERZ & 2 ok X OWH

L,
D

ENPEAKILOBRF FIEZRET I L E2HMET 5. £12, X LOHHIHKE
FHAFER L Ol Am U T, RCC X LDOKREMZWMEIET S, BRK A BREEE %

PLFITRT.
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1) ZENPEKILOELE MR & 5E DIRBEROBRE I 50821 5.

2) AEMLEANYIKILOBARE FIEZRET L L L HIT, = X MHEBIRES T
PR B A R T

3) NNP1 ® RCC # ARAROFEHEW & FH\T, BB /KRERC CT WM 72 &
IZE o T, X ABREOKEEEZRIET D.

2.5 RCCHLMTIZEEY HHK

2.5.1 RCC TED#HE

NNP1 & RCC TiEDWE A5k 2-6 (¥, £z, RKIZIFTSFL LT, —ixik
RCD LT 4,759, RCC LIEORHEIE, JE/EA 30cm 2 L # <, Hotjoint
DITHEE N B 0, HEEfIRNARETH D Z L THD. 78, RCC TiEIE, Kix sk
EOFEEN, &M, BREOEWILY, RCD LS IIMHENDS.

Z& 2-6 NNP1 0 RCC TEDHIE

NNP1 ® RCC T —%i 72 RCD T3 40

T

KV A Y —Tik

AL A ¥ —Tik
FEAT—F LA Tk

FIiR ik

HAE (1)) @

30 cm 75~100 cm
JE X
Hot joint : fEALEH
Warm joint : B3 L+ 277 7 Mf .

s ds . JYV—2 Ty hHELHZ IV

FIRER Coldjoint: 7V —>H > b+ T 7
A

1B/ V7 h FEARPITE#AGEF TR U7 hAF Y 2— )L TRE
DFTHEH bR 3~4 FFHFEEE LA 3~5 HFRE
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2.5.2 RCC# LMWL

(1) RCC # LDIETFIE

RCC # LD E 7ol LFNAIE, Ao MIEH, £ BT, SRighm, AP
B, RRME BB, FTRkR B, 227 U — FOFHiAL, BIOBEREDF
EE 72 %, i TFIROMETE 2R 2-10 1277,

RCC O TJ7#:1%, ICOLDY, USACENER L O CIC L W /RS TV D08,
A RCD Ti¥EMi THAF 90 L 5 ICHEIZ SN TE LT, KRIICITEKIh T
WRWDORBIRTH 5.

HARIIZIE, LT Q@) ~O\ R TENC W TIE, 1EEB oI holEs»xic
X0, AU RZPREBL, i LARRICE DFTHEE OME X OKEEOIK T 72 &,
RCC O iEFB LU RCC ¥ LDOMEREDIK FICHEL RIZTAtEn b s &2 b
%.

QiTHBELE (JYU—2hy ) (4) $THe B 543

2-10 RCC # LD IETFIE
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= Pl 2
< PN

G TRRBNE CERR) (6) e - B2

(MITRENE (757 M#ER) (8) VB EXER

(10) RCC %ty L

(11)RCC #x/£ (12) GE-RCC ## & &

2-10 RCCH# LDMIFIE (#F)
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(15) FREOELERR (16)RCC ¥ LMET &R

2-10 RCCH LDEIFIE (fF)

(2) GE-RCC Tix

RCD # AT, EFmENT =7 U — F 3RS0 27 U — F&24]
L, KEMR EIHAMEEZ®mD S, RCCHAALATIE ETFHRmENT= 7Y — &
AL SIS, 207 U — a2y LRICHiEZ 2RI L, ZILIC7 T U M (R
A RINT) BEAL, NEBIREE CTHEE D T, KREM (iHAME) 2R 5 GE-
RCC LiEABHAT D Z &ALV, GE-RCC Dfii LIk Z R 2-11 (-3, Z Dk
%, a7 ) — ORI AT LB —DIHRIFERHY, Xhar 7 —D
I RE@mbDL I ENTED,

—F, ¥EFEE, FBHLERIORE, 777U MMOEEHEARE, A,
FED AR+ 072 8o TWVWD I ERAZT T,
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@I FEARCEATE)

2-11  GE-RCC M fE LK%

(3) i E DuE

IREEIS DRAT R L ONEFEOEF &2 B E 2 T, HikE OREARRMEE 15~20 m (2%
E LT, Bk E OB EAR 2-12 12789, PVC 1EKE % 2 FIESSI L, KK R A
BEE LT EWEIIMEMR A BA L, TmiBicIidZffize PVC > — M & AT 5. 1kK
Mk & OB AL B o JE PHIX GE-RCC Zi@H L, kAR E 2> 7 U — hOBEHME
EHESFICT D, ek, TIEOD PVC ¥ — FOFRAIZIE, Ny 7R U OimIcHEHG
H%&fHF RCC &8I0, ZDH%IZPVC v — b EHAT L HEETD.

—7J7, WMi%JEIE, GE-RCC Ojii TIZMM %, PVC 1E/KMK & SRR D E Y £HiF, &%
0L, (EETEMEES D 0D, BEEMMBRICR S TVWD Z ENEZT
oY
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R bl s 3
o v
;l
9

)PVC LR & ERAR (2)PVC S— b

2-12 HE#ELEORIRR

(4) THBDE

FIHEE O F 7208 5%, B 2-13 12773 K 51T, Hotjoint, Warm joint, Cold joint
D 3IFIAL L.

(1)Hot joint (2)Cold joint

(3)Warm joint

2-13 {THEDNE
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Hot joint 1%, /T L CHBIAENT=2 7 U — b ORERERE I 23R 58 & 72 DI
Fepl 2B 233702, wWEgoar 7 ) — a2 HiI AL HiETH 5.

Coldjoint i%, =227 U — b DEFERFRIOKFERIZ 7V — Ty N Z2ITWY, 77T
MtE®EfmL, WEDa 7 ) —haiTbiAbr HiETHD.
Warm joint 1, Hotjoint 7>% Cold joint ~DEBHAMIC, AR LS 77 MMF2 @A
L7ctk, oz r J— R NefIbiAte HIETHD. —J7, S FiElE, Mrsh
TEbLT, TOME, 7V —TFT 42 TR A X ANKY, fIBEO=> 27 U — |
PERD A — LB RN S 5. £, FTHBEOBMEALEEL S, fTHkE OE
ER L OKBHEDIETICORNLARENENRSH 5.

7B, A E Ol TARROREICIE, BB LIC K 2MEDNEE LR D.

(5) #TERTi&

NNP1 % M RCC D#JE AR, 3Bk T2 HE ., 15ton IREh o —Z 2 H L,
JEIE 30 cm, HEJE RIS (EHRE) 1418 - IEE) 3 1E1E) LT L7z,
RCC # ADITER TR, K P A ¥ —Tit A —7 LA ¥ — T o 2 fiikg
NdD. KELVAY—THEE, BE30em #EH L L, RCC Z/KFEIZFHT HIAATW
<. Ar—7VbAv—T3EF, BE¥Y 7 MEZ30m &L, FAERELITHEN
HIEFIZ AR Z 21T, BE30em #1E#E L LT RCC T HiATy (H2-14) .

Au—7 b A Y —TIEOR K ZLLFIZRT.

1) U7 MEIZHT Coldjoint NFEET 228, RCRHAl (k) IZBET HETD 5 )
5 7 BRENZ, fLERFHAERER, 2V )V TF—va 7o uFr s, XA
R OTIPERRE - R, B AR ORI AR E, Bk LB IS K OMTHE B LB 7
E, BITUTIEENRTEDL L THDH. £7-, RCCHEBHO~ L > XT0
RS T R 2 32 Z & b HRETH 5.

2) Ar—7 LA Y—TJEXRCCHBENTR LD VT 4 ANNRR LD, —F,
AV A ¥ —TETIE, EREVE¥EZ Y RCC HRRAIOFRTME 7 VT 4 LR

AZEENDZ LD, RCCH LDONE THEICERNET S.

) Au—T7 LA Y—TEIE KEVAY—TIEXDITRBEEN/ NI LD,

ﬂ%a%%ﬁ@<ﬁb,ﬁﬁﬁm%@ﬁﬂwﬁmg%ﬂbé*kﬁféé.i

, W7 VT RAOWNEICBIT 28R ZWIC LI EMAEN/ NIV E, RCC
?T RIFORRAENE S TH 5. 512, Hot joint & #E: L Warm joint % #i /)
WET D 2 ENTE, FIHEE OEER K OKEEOHRICORIT D ENTE .
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—), Au—7 Vb A Yv—TEEEH LS EOMEEZ L FICRT.

1) # AERNT, RCCHTRRLIAMC HAE BT IRAI, Ak TRk E O LHE, FFEo
RRE WA e PHEBOMEENTEET D720, i TAEMEE 720, AU X7 03MF
FELTWA.

2) V7 FEttTRABOER 22 EITMERIER L 725 2 & 005, RCC ¥ A TR
YU 7 REIX3.0m, FIRAEIZ VIO ICHRESNTWS., £/, BEEHICRD
&, XA ETFRABOEENEL 720, 1EHZ0 OFTFENED L, ok
RN 22D Z L THRENE LK T T 5L, BHYAZBLOLEHE
(5ET) VAT BFELTND.

3) RCC oKD (7 oW —2 v ) OWBENRREET L, LEIEEOHIN
IR R Y, AU 27 BFFEL T D, BRIIIZIE, 2.5.2(6) 129,

3MiZE

IR

®2-14 RO—FLA ¥—LHEOBER

6) Jz¥—xTvyNE

2= AY—LiEEZBEH LSS, RCCOKED 7 2V — v UNRF AL LT
WHINIER E D0, YR EIT, 27 UV — b HLERD S.
NNPL1 CTIXBEMESH] 9% &2, RCC DEsERIC, 7 =P —x v UHoihiz=a v
7V — b 2WOBRE, 790 MMEZBMAL, 207 U —r2ibikC izl (K
2-15) .

—0, ¥EFEL, T2y VIR, BEREI ROV T N T v IR ED
HEOBETREICEVE S, ThElET L L, fPERMICEERRNORASLa 2
U— N OB B E KT T RSN S 5.
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o ief

N ARSI AT
N\ CEBHTH

M7z —Tv EHDEN Q)ars)—boOBRE
X 2-15 JxH—I v NEOHEIIRR

2.5.3 RCC # LDORETIERE

Dr. Malcolm Dunstan @ #5536 X 0, £ 280 His5  BALFE A &8 X A B8 4Ta% &
X AR, X RTER OBGRZ R 2-16 (2T, FECA ISR 2 i Blh# & 3243
TRT. HAEGMENRZNELE, Lo/ T a A TORERRELLY, RCC
AR LOEFEMENENEEY, @l LIZkd B bN5.

OEfEEarcc [LOEHERCC xBHEHRCC
180,000

160,000
140,000
120,000 o
100,000
80,000
60,000
40,000
20,000
0

= (md)

JL
X

a

ARIFEH4T

0 5000 10,000 15000 20,000 25,000
AR RS X RIRE

2-16 RARTHITHRE LIRAE /RS X RIAROEF
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ICOLD®™ X v, #) 500 #iD> RCC ¥ LAEEFHIZH 1T D RCC H BIEHIFTRE & & #7214
FEOBRER 2-17 12773, Hard fill &3 RCC % A D7 ) 3%0° A B EH T ED
ERR10%ICEZHS LTWD. 70, IBAEEN0 T maAlBx 5 113#a0 55, AM
SEFTER O EIR 10%INIZZER LD X320 6 #His (5 5.5%) TH Y, LBE%
20%LANICEERE L7201 9 #iR (U 8%) DA tieosTWnh. DF D, #HEHHIIC
TIVE THEER S 72 RCC & LD 90%LL ECix, AL RCC %3 BN %ﬁkémf

WRWZ LR

F 72, RCC #T#% ODLNEET;* a7 Y — FOEERERIGNIZ LD RCC D SVE MK
TL, AR MEIMZORNBDAEMERH D, Lo T, FIsREEZT Tz
RCC O #HE, RCC # LA DMERER L OV BMEZ MR T 5720121, RBEERABD
B, RCC # A Lo LHIERCEEFIREOLE, M—=v T R ENEEL R
%. FFIZ RCC FIRRHE L IZ B 2 IR, MEFRZE, M~ 2 b, RCC #
E7T v Mk, RCC OIEMERH, (FREORE, FIax L, BEH-CEEOMER
BB I ORGSR (BEWE, KR, JB) 2ERFZToNd. Zb 2 EUIZFHE -
FATTHZ LT, RCC LIEZHRRIRICHIET HZ LN TES.

Mz<, 1.1.2, 1.1.3 TRT X HIZ, RCC ¥ LDEFRIZIE, BARBEKDU A7 3
BUCE2EHY X7, 2T (LFE) VAZBHFEL, TNH6DU AT 28T 252
EMRERBETHD. NNPL TliE, HE Y X7 ORBUZ LY, ¥ L2EERHIER
KO LEERFEDK 2 BN & 720, KiE 7 TRRIEME & 2 2 MEINNRE & e o 7.

250 000 . —
£ L[ Leceno | .
3 e RCCdams '
£ 200 000} G |
= Hardfill D r =
\E, = | - -
= v .
@ 150 000 >
£ - ©
8 R ﬁf E: é/ &
7R Range ol Taltés
g. o “fﬁ acepfien 4
% 100 000 ® L% o
] m b o9 e
E Q'q. v - x ’
8», 4 L: p* o
@ 50 000 p—= ..}r, =
@ 0.
2 Q ===\
L]
@ 0
0 1 2 3 4 5 6 7 8

A Volume of RCC (x 106 m3)

2-17 RCC AT E &L i=IATED R
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2.5.4 FEH

1)

2)

3)

1)

2)

KEDE L OZLUTITRT,

RCC # A X pfifi TFNANY, ey, L B mEl, Ak, B
FRE DAL, RRNKEALER, FTREE R, 227 U — FOFThiAA, BXOEERE
THDHM, HARD RCD LEHMTO L 9 ITERRMICEIEN SN TE 53, i Ti
MoEs >N Ao 5. BRMIZIE, GE-RCC T35, 7 =W —x v DU 2
O THER L OE TFRIEEOREHARETHD. 2F0, AU RTHR%E
BT 2528 7T, MLARICEDITHER O JUOUKEMEOIK T2 L, RCC Dl
BB ILURCC ¥ LDHEREDIKR FIZHEL RIETARENH L. LIen-T, &
E¥B O &Mt (F—) 725720, EIFNCE6 2203 H 5 ZEEE - 26
RYEEBICHEIG TE DR - JE LRIEOEENRD BTN 5D.

RCC OfEIX, Mk v vrvaar 27V —rBXOME a7 U — MNIBT
LA FRBROMERICL > TEHMis 5.

KIXE LT RCC ¥ LDOi#IE, ¥ LEENLOIATH Y, Z ORI R
iZa 7 ) — FOPITEEL KT T AetEnH 5. Lizhi> T, RCC X LD
PERE L L CiE, AKREMR X QMM EN RO N5,

RCC IR HEEICR T 2B D F L O & LLTITRT.

RCC IR, HASEMENZVNIE, HLOK T 1t X TOFRENRE
L2V, RCCH AMELOEEMNENEEY, @Ml LIZkdtEXbN5.
MEHAIIZIX, ENAL0> RCC TRRHE A Rk L 7- L, He% S 47z RCC &4 LD
90%LL ETITER STV, FIREEL T CTh]ME L LZ2ZHRT D0
DIZIE, RCC ¥ A Looj Lkl (e L7kl LOEEFIEE) okE, L
—= VTR ENEEERD. D ZEUNIEE - T35 2 & T, RCC Lk
ERRKBICBHETHZENTEXDHEEZLND.

LEXD, RUFFETIZ R Y 27 28 L, RCC OiE IR LN RCC & L DHHE

ERERT D720, BRI DX 0b 5 SEE - SHAEERIC bEETE 5
TEE WTAEIEN) #RETHZ L2 HNET 5. RS, %er iR L7
5 RCC TR OB T4 £ 5 7= b Ol T FEARET 5. BRI, I
SVTHRET 2.

1)
2)

RCC # i T.OHE T )5 1E Dt
RCC # A Jifi T Jifi T.FNEE D i #
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3) M EkaMeE

4)  AREAE OB iE

5) Am—7 LA ¥ —TLiEDkKEL

6) fbFIRFAI OB &

7) RCC fIRR\Z BT D L aflk

8) X LDV —=TIZHIT 5 LFIA
9) HEH A

2.6 RCCD@RE & RCC & LODERE

2.6.1 M=

RCC O fEIE, ICOLD®IC LD L, M, 7Ly vazar s — MBLUMWE L=
Y7 U — MBI L2EEMEEHRBROMGERICESHNTEHMIiaN s, R2-T1 0%
2-9 TR T X o, RBREE, RBEEBIOHEEN RS, BHEZ a2
Rl B Ay, SEEESEMZEEZRESND. 2, & 2-10 1T XD
(2, BHERABRICK T LRI OV THRINATVND.

x2-1T MeOREEHEHER

Material tested Test procedure Test Standard’ Frequency?
Cement Physical and chemical ASTM C150 Manufacturer's
properties certificate or
pre-qualification
Supplementary Physical and chemical ASTM C618 Manufacturer’'s
Cementitious Material properties certificate or
pre-qualification
Admixture ASTM C494 ASTM Manufacturer’s
C260 certificate
Aggregates Relative Density and ASTM C127 ASTM One per month or
Absorption c128 50 000 m?
Aggregates Flat and elongated BS812 Twice per month or
particles 25000 m*
Aggregates Los Angeles Abrasion ASTM C131 One per month or
50 000 m*
Aggregates Gradation ASTM C117 ASTM One per shift or One
C136 per day
Aggregates Moisture content ASTM C566 ASTM Before each shift or
C70 as required
Aggregates Compacted Bulk ASTM C29 Twice per month or
Density 25000 m?
Aggregates Sand Equivalent (SE) ASTM D2419-2 Twice per month or
25 000 m*
Aggregates Efflux EN 933-6 One per month or
50 000 m?

Notes: 1. Or other appropriate Standard
2. Frequency will be dependent upon the size of project and the degree of control required
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28 JlLyiaa i) - +rOREEEHRR

Test procedure Test Standard’ Frequency?

VeBe consistency and density ASTM C1170 500 m® or as required

Gradation ASTM C117, ASTM C 136 1000 m® or as required

In-situ density and moisture ASTM C1040 1000 m?® or as required

content

Setting times® ASTM C403 Three times per shift

Oven-dry - Moisture content ASTM C566 1000 m® or as required

Temperature ASTM C1064 100 m® or as required

Variability of Mixing procedures | ASTM C172, C1078, C1079 Two per month or 25 000 m?
or special

Notes: 3. It should be recognised that ASTM C403 is an indicator only of setting time in the laboratory and
additional in-situ testing is required to develop a correlation between the laboratory setting times and the
actual field behaviour under a range of applicable conditions.

x2-9 EiEary)—-rOREEERR

Test procedure Test Standard’ Frequency?
Compressive strength ASTM C39 or ASTM C42 Two per day or 1000 m?
(specimen compaction
according to ASTM C1176 or
with tamper
Compressive strength on Special Situational, typically circa
specimens with accelerated 5000 m?
curing
Tensile strength (direct and/or Special (e.g. USBR CRD-C- One per day or 2000 m?®
indirect) 164) or ASTM C496
Direct tensile strength on Special (e.g. USBR As instructed
jointed cores CRD-C-164)
Elastic modulus ASTM C469 One per 10 000 m?
Permeability DIN 1048 One per two months, or
100 000 m?

& 2-10 HEHAERICH T LEBFEK

Assessed performance Ranges of Coefficients of Variation (%)

(at design age) Excellent Good Average Poor Very Poor

Manufactured specimens

Compressive strength <10 10to 15 15to 20 20 to 25 >25

Indirect tensile strength <125 125t 17510 22510 >27.5
17.5 225 27.5

Direct tensile strength <15 15 to 20 20 to 25 25 to 30 >30

Cores/in-situ specimens

Compressive strength <15 15 to 20 20 to 25 25 to 30 > 30

Indirect tensile strength <175 17.5t0 25 2510 32.5 32.5t040 > 40

Direct Unjointed <25 2510 35 35to 45 45 to 55 >55

tensile Jointed <30 30 to 40 40 to 50 50 to 60 > 60

strength

Shear Unjointed <17.5 1751025 2510325 32.5t0 40 > 40

strength Jointed <20 2010275 | 275t035 | 35t0425 | >425

Unbonded <225 22.5t0 30 30to 37.5 37.5t045 >45

Slant Unjointed <225 22.51t0 30 30to 37.5 37510 > 425

shear 42.5

strength Jointed <25 2510325 | 325t040 | 40t047.5 | >475

Density

Manufactured specimens <0.5 0.5t0 1.0 1.0t0 1.5 1.51t02.0 >2.0

Loaded VeBe <0.75 0.75to 1.25t0 1.75t0 >2.25
1.25 1.75 2.25

Nuclear densimeter <0.75 0.75to 1.25t0 17510 >2.25
1.25 1.75 225

Cores <1.0 1.0to 1.5 1.5t02.0 20to25 >25
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rmcﬁA@ﬁ%mowfm,%H%ﬁAmJBNEWT@,Eﬁﬁ:V79~F
LR D B D EE ORI Z DL RIS R,
n H L OLER R OEMEE R, LERKEREZAL, KOPRINDMEICK L

VERBREEZETLLDOET 5.

2) a7V — R NFLAOEEKIE, TEHINWAMEICEL > THEIL, ITEE LRV

HiELTorbDLT 5.

SF VY, RCC ¥ ADMREIZIE, KEME L QMM ENRD NS, £z, FIKFC
Mt A, BEr, SBBIOREEERENICER LRI TH DL T 5.

F7z, ICOLD®IC LD L, RCCHLDMHREL L TIKRE LTHELE - TNDHD
%, B2-18 DEETHHBETE DL LK LEBENPOLDOIRAKTH Y, Z ORI
kBCa 7 ) — hDOEIRIT O, RCC & L DPEREDAL I A KT 4 "l §E
PERSH D, LI -> T, RCC X ADMEREE LT, KEMR X OMMRIE DRI R D
HND. INDOERBERIE, EEMIIZITHEE O XK-CIRES X 50 0E R
THDLHN, TOHEFRITIT RCC ¥ LOMEL, BEOMEY OREr, i L (i L7EX
) TR L, BRAx REREDBFE LTV S,

B ZAX, FTHEE ORI & AKREEZHERT 5720121E, RCC & LDOMEL « BlAFR
ﬁkio%1®&ﬂﬂﬁgk&5.ik,mgmﬁ_;éowﬁﬂﬁé%mﬁﬁé
21, BEkERRORE, 227 U — MEEOEBEB L O HA Y ¥ a2 — /L Okt 1.
FHE[72 &, RCC X LDFHFB LM LOMFINEE L 72 5.

(D & LIRETHR (D?EWWW

B 2-18 S LRAKETHRED D DIRK
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2.6.2 F£&EH

AKEDOFE EDELITFIZRT.

1) RCC OfVEIX, ME v v aar 7V —rBLXOEbar 7 ) — Bl
HAEFERBROERICL > TR 5.

2) KR E LTRCC ¥ LDOREIL, ¥ LEENODIATHY, Z DA
iz 7 U— bOHIZOR Y, RCC X LOMREDIK FIZHE %L KIF T FHE
RSB D, LIz ->T, RCC X ADMRE L LTI, KB\ L OMArEN KD
bihb.

PLEXY, RBFETIZ2.5.4 277180, £MEY X7 28 L, RCCDMER X
NRCC X LDOMREE IR T 72012, GEM7Z: RCC ¥ LADE L REEIRET H T
EEHETS.
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B3E Class CI7547v>adRCH L~ADERK

3.1 NNP1IZHE[FRHIFAT Y1 DHR
3.1.1 RCCESDERAME

(1) =AM

TAATHE, WEEHBKORE L7 ) — M MEORERRECTH D Z Lo
5, BEEOMEZBE, 67, Wik SR EGHMEL, ¥ A% (TPIlEA U R) @
@A FT > REA B (OPC, ASTMC150Y Typel) &, %A MaeMoh #&EFT
MBEH SIS Class C-FA (MMFA) i L7-. #EM AR TH D5 FA ITE
W22 &1L, a7V — FORESOERET LT 0 Y EMBISOMFIC S
FETH. Elo, BMIEL, NNPL ¥ AHLRGEFE O A L) Db & A 2B L T
flE U7, ALSRRAANL, BEREKA] (ASTM C4942, TypeB « D) % X A D25 ifl
EL-.

NNP1 TiX, =X MHIEO /=012, B MEZRO L, £Oof& & LT, U—
AEVT 4 —ZMERT DIOICEM S (F3) O TEL I L A& IR
ELCHIHT A EaafiTLe. £72, 2.3.4 (RT3, ABlZar 27 —FD
ZER A S LT, MESKEEAUET 2 EHE RS, FEGMRLTOME L2 &R
3-1 12T K FOWHEEIMEE X, ASTM International 72 & DO HLE OFEYEIC A E L,
JEARIT OPC & AE0R0MILY, FAITEKIRTH -T2,

#£3-1 BREEMUMTFOBME
HH OPC MMFA Fily
bt 3.1 g/cm?d 2.3 g/lcm? 2.6 g/lcm?
VRES 0.2~50pm 0.2~200um 0.5~75um
b 3% i FE 3,415 cm?/g 1,922 cm?/g 2,328 cm?/g
LIRETIN =1 BRIR =1Eq)
SEM {4 -
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(2) MMFA o %1%

MMFA O &b PfERk A 5 3-2 1278 9. MMFA (X Class C-FA IZ3 s, 1k
AR IE ASTM International @ #LES Z i & L CU % . Mae Moh 38 EFTIZE T D A K
DORPEER BTN MMFA O EIZ T TH L Z EnlifFsniz. £72, MMFA
IHEOME HZE L Tz, MMFA 1Z 2 A 1BV TH A 20 B TRE & v Tz
H DD, NNPLIZHKT 5 RCC Jii LIZHEL & 72 544 10 /5 ton 2k L TH+4372
BRI LT,

& 3-2 MMFA DR & LA AL

HH =X (72 MMFA
F ) MW 2,400
1R PE M - [P i
A1 R AEAR - 8
SRR km 650
Fal— kcal/kg 2,600
K5y % 99.53
U H (Si0y) % 33.32
b7 v =o A (AlOs) % 15.66
Feb s — 8k (Fe2Os) % 11.73
b (SOs) % 2.14
sEE s (LOI) % 0.10
~ 7% v (Mgo) % 2.99
fg{b 1> v A (Cal) % 25.24
FEHEAIK (f. CaO) % 2.67
¥R 45um 5 5 )RSy % 28.5
IEVEEEFE S M 7 B % 84.6
TEVEREFR S #ikm 28 1 % 93.1
TEPEREFR S #4is 91 H % 103

Mae Moh J$EFTCTRRELE L T SN D AR, B CREHIND AR CTIRES
FEBLOI v Y —2MELS, KOGENZVMGK THD. £72, NNPL OEERRMIMH
IR L7 MMFA O =372 {b525k 45 (SiO2 + AlbOs + Fep03) D ZEENFRET 5%LL T
&L EITRE LTV 2, MMFA O & LTI, Ca0 (25.24%) & 78 1K (2.67%)
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DERENZ N &, WIHIMEICR T 2I5MHERSE (M7 H, 28 H) Hmn2 &
MEFHND. LrL, MMFA IZEBEAIKO G HERZ N, a7 U — D)
WM OMEE ERENRKELS R REND D Z ERNERIN TS 3. £,
MMFA 21X Ca0 & SO M EENTWD Z LD, A2 I NFETHAREMEND 5.
[, vMEmIcBIT a7 ) — bOIRE EF A2l L, MERELZEDLYE
LAREMED B D . S BT, MMFA OTEMEEEFEENE, #Mn 91 H T 100%LL L TH 5 =
EMD, BT UKL D2 REBERBUCEHF S LTV D A[REER & 5.

MMFA & KEZ 0 & L2k 20 FEHLO Class C-FA DAL /AL ¥ # B 3-1 125
T OB O FYEE Class C-FA OF¥E E LT FIZaE LTRET. MMFA
D FEERACFRSIE, Class C-FA ODALFHEL O AR FFHANICALE S 5 2 & 02 b —fi%
72 Class C-FA & L TR 573, Fex03, CaO & iEREA KA FEIE LV O )
%<, SiOz, LOI & MgO 23 EHME L W b F b2 L nbnsd.

WA, ARFAEOG GEEVERNE) LRY T U ROGICEE ¢ 5 4y (CaO GEEBER RS
te) , SiO2, AlLOs) OREKER 3-2 (2R 7 Y . ZOfEE, MMFA IXIEHER 72 Class
C-FA ICfIEfTITHNS.

Si02+A|203+F6203
62.1
Si0, (21) L g~
36.7
ALO, (21) | ——e~—
172
] Fe,05(21) A0
2 sy ey ® VIMFA
¥ - A THfE
~ LOI (16) @ A
MaO (19) |-@A—
5.2
CaO (21) A
22.7
f.Ca0 (14) A101-
(); Sample number ; | |
20 40 60 80
L3 (%)

3-1
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— MMFA 1;)\ U BPDTa—4A
Y -
4\‘/ SRS
Ry

ARG 2 RE
(FEN) \
CaO 5 15 25 A1203
(EEERIKE D)

ALO; @ k5 URss

3-2 EFMMDC-S-A=AI 7

(3) RCCEZ&

NNP1 Ti¥, ¥ AHEOHEDOREN/ NS, ¥Lhar 7 ) —MNIRDOLNDR
FHREEITEm S RN LD, FA OBMRLZ GO OORMEAMELZH L G %
AIT L7z, RCCRGTBLEG DA R D —H A2 R 3-3 1TRT. ¥ LERIEKONEHLa 7
U— FBIXOEEEICR DI OV THRMMAAM &2 T, C80F120, C70F130~
C70F105, C60F100~C60F60 & #H¥ DY —=2 7 %K 3-3 IZ T L HIC&xELT-.
HBNFEAMENDRNWZ LICEN LT, a7 U — hOFTHER ORECKEM, #
BB~ LT — A B Y 7 ¢ — DR FICEE RITTIREN H - 7223,

# 3-3 RCC RABEZR

. W/(C+F) | F s HALARE R (kg/m?)
(%) %) | W | Cc | F |Gl |G |G3| S |sP
C8OMMFAI20 |  53.0 60.0 | 106 | 80 | 120 | 619 | 414 | 271 | 752 | 105
C70MMFA105 |  66.0 60.0 | 116 | 70 | 105 | 587 | 394 | 253 | 817 | 125
C60MMFA100 |  70.0 625 | 112 | 60 | 100 | 589 | 395 | 254 | 837 | 131
C60MMFA90 76.0 60.0 | 114 | 60 | 90 | 586 | 393 | 253 | 850 | 128
C60MMFA60 95.8 500 | 115 | 60 | 60 | 599 | 402 | 264 | 852 | 139

(%) HEMOFEI~TE 50 mm, VB {8 : 12~20 #, Z¢5& : 1.5%, {LFEMAIRNE
(C+F)*0.3%, W : 7k, C:OPC, F:FA, G1/G2/G3 : H'BE# (G1:50-25mm, G2: 25-12.5 mm, G3:
12.5-5mm), S:: fEH G mmLLT), SP: 75 um LT ORME R
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FOXKELT, FAEIIRTHY, BMORESMRAESCAMERETDHZ LT
*thts L7z,

CPN i

| _EL.322.0m

% TE L BROCES
C6OF6D.  #:&%

(N
C60F90
C60F100
I 0 C70F105

C80F120

3-3 HFLDY—=24

3.1.2 arYJ—t+DERELT

BGICB W TS WAGRE AR ZREL, R3S ITRIGD=a 7 ) —
MaXG L LT, WBGEE FRMERAER L. MR R LR 3-4 1RT. i
AT, WEVRE ERAERAHER 31 TP Ik VER LD THS.

Q(t) = Qo(1—e™™) (3.2)

22T, Q@) : Mt HiZHIT DWBNEE EHE (°C) , Quo: KRMEVEE A&
(°C) , r: RFE FHEGEEICET 2 EER, s WrEMEE ERGEEICEIT AR TH D.

F7-, Sivasundaram 5 9 °FERM 5 10 (2 XV, FA EH#LER 50~70% D% & FA =

7 U — hOWBBEGEE EHOHEANBEREIN TS, /5 0 itk sa#es X
(3.2) TR T.
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Q(t) = (0.136C + 4.61)(1 — e"N?) (3.2)

T2, Q) Ml t BICH T HWFBVERE EHE (°C), C: BN A v & (kg/m?) ,
yN : JLEE BRSSP ICBI T 5 E% (OPC=0.00038C—0.036) TH 5.

Class F-FA 1%, KFIEJSICHZE L2\ g, X (3.2) OHEEXTIX, FADR)
EREGENLTWHRNY, 22T, X B2 zHWTHAAEAY FEPDa 7 U — ]
DIRELFEZHELUEE2EEMEE L THELE., BEALEEa 7 U — ol
BURE FRHE LN (32) NoROIEEEMEOEREZR 3-5 TR T.

4 TRT LI, Har sV — NoOWRGRE ER oL, X (3.2) OHEE
AL VIES, Miw3 BH22H 5 A THRBIREICE L. MMFA 25 £ 2 A K
LT 2 Z & ClRELARENEGE-T-LBEAOND. —F, FADEBERZGEGD S
2L, RE LR OZBRIBIZR HEM AR .

£77, K 3-512-T X9, MMFA vz 7 ) — b O JRIEFE TS &
D H 1.1~44 CRREE L 7255, C60MMFA & L7-BLA D/KYETIE FA O HiZR)3
WV (FADRZ W) 128, EHEE L 0P (RE EFERMET) T 28mA%
bivle. RO DOFERT —ZHRT LI, MMFAIZ= 2 U — b OIRE EAITE
B 5H00, WE O & ALK OENIL, MMFAIZEEND, #ilZ
AR EDRGBAKIBISEZIHI L TS EBEZ HND.

20 S—
L]
~ /"'
0 15 y7Amum
# S e e —
Mﬂ Py ra L
0 -1
H 10 .{’% A
% A C30F120
= A0 C70F105
e 5 AL — .- — C60F100 |
Hlr | | --- C60F90
/o — — — C60F60
0 = I I
0 1 2 3 4 5 6

i (B)
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5
—
g X
Wy
e
e
2
ﬂ-ll:il 0 X CS0F120
% 2 O CT70F105 [
Q O C60F100
mE 1 0) ACG0F90 |
i OC60F60
= |

0

50 60 70 80 90

Bt A B (kgmd)

-6 MWREELRSEEE[E(Class F-FA DE

3.1.3 aYyU—tORERR

HEAFEOM B & EMERE (M 365 H) OBFREZR 3-6 (Z/kd. ZZ Tk, FA®D
OPC ~D [&#R T 50%7> 5 65% T~ 7. F7=, USACEY THIE &N 5 Class F-FA
DIEHFEE 50% & Lz 7 U — N OJEMERE OHEEE 2 FLEfE & L THEETHE
3-6 FiZHhHOETxRT. MMFA DRFIEZZE(LI a7 U — bOFEMME L k
FLAYEME E OB AR 3-T 12”79, BEDT-®, USACE (It - 7= Class F-FA % H
Wimar 7 ) — OEMREOEL S HbW CORT. B 3-6 (TR EMTHRE O
B O EIRENT, 6% X6 >E /NS, 27 )V — FOMEITLEL TV,

36 LV, MMFA ZiEfI L7227 U — NX, KV 7 URISICHFHFET 5 SiO+
AlO3+Fe03 DE A &% Class F-FA 1Z 8 < 7 WS, mWIEMEEE RS (Bis 91 H)
MRS 5 X oIz, EHRE (B 365 H) 1TEEE LY bE< o,

JERESEREE DRBUZDOWNT, B 3-T &4 5 &, C60FL00 (I#IHIsEE (Mim7 H) @
FHITEE TH L0, EWTRE (M 365 H) (ZHREELFERETHD Z &b
%. F£7-, C60F60 HLHIMITRE (M7 H) ORBUIEE TH o722, EHRE (M
v 365 H) [TIEUEME A LRl ~>72. MMFA ZiEFiL7==2> 7 U — FOERIRET,
Class F-FA Z W2 EEHERE L L L THEmW I &R bnnd.
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I I L I GOA)

&E\ fw%: wh FEHSRE o 0o
E ',
= 63-65%
. 30 579 60%
E 50% 54@,.- 8 ¥ 3%
2 20 Lal
B USACE 2006
o / s CB80F120
g A C70F105-130 ||
i ® C60F60-100

0 T

100 120 140 160 180 200 220
BfufsGHE (C+F) (kg/m)

3-6 HuEAMELEHRME H#in 365 B) DR

30
= C60F100
25 —| m USACE(C+F=160)
- C60F60
E 20 —| . USACE(C+F=120)
=
<15 1=
o
19 'l || .
&
o ]1 [N
0
7 28 01 365

i (B)

-1 EMEaEDORE (Mm%t : C6OMMFA100/60 tEER)

BHIMEICOWTIE, MW7 H/25 28 HTO MMFA ZiBfiLiz=2> 27 ) — D
JEAGIREE O ORI 2 5 & 72 0, REHEOHUERD 16 fF LV IXDNITKkE
< EFlo7o. ZoOMERBLUL, FAIZEH ENDEMAIKOBEILLI 16T RIZLD
bDOEEZDL. LEL, ZOMERBEIZIT, HOLBREORARS L EZ & HR
BN TND.

—75, REMEBTIX, MMFA Z{EfiL7=22> 27 U — OB 28 H» D 91 HTO
JEREIREE O OEIL 16 5 TH Y, EEHEDOHUED 15 FLIZERI%ETH-
7. LU, #in 28 H & 365 H [ TOEMEME O R OERIT MMFA 2R L7z
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BEAIT26 L7200, HEEOMOIRD 202 KX EE-7-. ZhiL, FAICK
BHIRY T RIS ETAIM OO DO RGH, EWREOHEEICHF G L VWD Ik
NHEER SN D.

3.1.4 Class COS5A47yvoa%diEAd s &ICkdaX MEIEHR

MMFA ZiEf19 22 L Tar s U — hORE EHEE 23+ 25208 (3.1.2)
IR, REIREAEEIE L0 (3.1.3) 272 L T, ClassF-FA IZZ D5
T NNP1 @ Class C-FA Z# W\ /o356 0 2 2 MHIBEIRIZOW T 5.

RCC & LADEERFEIL, #9240 17 m* 272 %723, RCC FTRXIRFDIRE & Pl 95 7= 8
2, WHEBEIC D BEKSOKFZFEH L TWad. RCC OIREE 1 JETIF 5121
# 0.13 Million USD D5 Hlgk i D EXAA M E L 72 %5 1219 | NNPL 0541, 3.1.2
X W RCC DiRJE EF1E Class F-FA % 7= RCC (TR T 2~4 EREDER 2D
T, ELFBEEZMET L2003 2 ML, £ 0.3 Million USD & /&0,

F7o, a7 ) — FMREOERMEZMA LSO, FAREZE LS Z &R TE L
o A FYIEIC 2722085 . NNPL O34, BHE O FA LV IRERENRKEI N L5
umww@FAg%ﬁLé EMTE L. —ARHAR (OPC : 80USD/ton, FA : 30
USD/ton) * ZJEH L7254, NNPL CTIXHAFSAM EOE 2K 3%lliE+ 5 = &
MTE, RCC Dfaf 240 77 m® TEHE T 5 L&, 0.57 Million USD @ =2 &2 I & 72
. F72, NNPL DX HICH L HEENTFA ZFHETHZ LN TERWVWEA, FA
OFHEEHAL A OPC Hifili & RIFRFEE & T LR D72, HALFEAM EOE H %25 5% 2
52 EMNTET, 1.53MillionUSD ® =2 A R E 72 5.

3.2 AVY)—FRTODIZFAT7YIV1DRIE

NNP1 THEfH L7z MMFA 3Bt & ¥ ARG L7z= 7 U — k2 73k}
(C70F122, #f#in 1 4) % FE-EPMA 2LV, FARKLDIEHEZ: b NS/ - oo
FRIREDMEBEEL, FADKIGEA T =X LZDOWTEMII L 7-.

FE-EPMA 1%, SERUEFT#50 EPMAB0S0G™ % i L7-. MIESMFIL, MEE
J£ 15.0 kV, E— A8 20.0 nA, S HTEEIEL 12.0X9.0 pm, 10,000 {5 & L7-. FE-
EPMA T, ﬁm%@fﬂoﬁﬂﬁaﬁ\W%ﬁi;kfﬁﬁéﬁﬁwFAﬁ%K

B DBEECHEBRME DO ZT T 5 2 ENAREL 720, T ORRE HV T
R ﬂ:/ﬂ)~%¢T@mﬁﬁm@*ﬁ%%fﬁﬁﬁk@%r 252 DBy
ST 5.
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3.21 7347y 1 MFORELILFER - TREESH

EAE10mm DEL W 5 OB IZRN— 2 M2 EEB Y, £ R FARE %
SO0, EEbl, BEEMWREZE i L7z,

MMFA Ki1-0 SEM & AL HiAk - JLRIRE oM OB R 2R 3-8 (2", 4
HrA 8 o ORI HKI 30 um & 72D FARi+% 8%, SEM 1, Si, Al, Mg, Ca,
S OERENMEBEL, ZOEE L FIZRT.

(1) SEM &

{4 TP LR DK 30 pm D ERRORIF-FR 1 IRIEE 1 um LU OFHI 72 BB 736 L O
8 1um, &S 5umBEOHEIRKF23MF3E L TWD. £z, £D 30 um O ERRKLF
JEDAZIE, R B8 L pm AR OERRKL - HAFET 5.

(2) Si EAl ZERD LT HERME

LR ERICRE - D Si & AR, #1241 25%, 10%FEE CTH 5. FE-EPMA 4>
Wz L AMEL XRF DI LA SHEIIDENIH A2, & 3-2 27T L9112 Si
AT XRF Sric ko THHE EhTWnWa.

Q) Mg ZEX/n &9 5EAME

[F X @O R8I IZ Mg 28 5%LL E& Fh D Ri88 1~10 um ORI DNFET H. T
B ORIAIE, BEITIRWAY, Si, Al, Ca b 4, SEM B TIXIE S 2723 % K
LTWDHZEND, BEHROZERGHE (W lum) 2EETL5EEZ 1uym L FO
HWIEELVEMIC B DN MgO ki +Th b L HEZR SN 5.

4) Ca& SZzEXEMDET HEAME

Ca Z FiRERRETEDR FHIERICEL L, ZOBELZLUT O 3MBEICK ) TX
. BT, PRERORIEE 30 um O ERIRKL TR IZAFE LTV D 1pum B2 E Ofki 1

(RXFD) 1%, SiE AlZEET, MgEFLTWVnHZ L, ZLTHOTNCSH
FETHZENDL, Fr~<A b (Ca(MQ)COs3) NAA T —HTHfiEL, WHHEAIKD
¥ Ca(MQ)O WA Lzt HERSnD. £ LT, S T4 b (FeSy) MbHREAET D
SOX NHOTNIZEDORLFRENATE LICIRETHL B2 605, HFHIZ, Si, Al
EEET, HEBEWVIRED Ca Lk S THR IS 1~8um o1 (RKFO) i,
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J1 A K (CaCOsz) Mg L7z CaO /31 74 MHKD SOXx ZH YV A&, A 9

(CaS04) & LTHMAELTWD EHEEIND. F=IZ, 1~3um TSi, Al, Mg &3t
79201 (RAKHF®) THY, Znbid, IESEFIC Ca & Mg 8B A E NIk
EThoLHfgEIND.

VL ED S S, MMFA IR+ R BE Tl A KB O Ca(M@)0 (R FD, @),
@) BIOHEZY (AKHFO) 2E5ATHD LHEESIND. £/, SO3& CaO DE
HR&NZINZEN 2.14%, 25.24% (£ 3-2) THY, EFEDOLHIC CaO O—Enia 2
IR THEEZLND. FTDOEE, SOsDEHEL CaSOq ICHR T 5 L HE AT
36N LD D, 2~3WNREDHZHIZEALTVDHL LD LHERIND.

SEM Si Al

50% 25%

0% 0%

% 30 um OERIRKL AR AT (ORI Lum LR, Si 25 £72 (DRIAE 1 pum LU O &R 1%
A 72 BlOPRORE 736 K OVHRIRRL 7 23 | WV EBASCRE 7 23 &, OSi % Al HEFE720, GAl # 10%F2
. ERIKIT-JE0121%, BRIRIS%REE LnvE 720 ki1, @ E LS 20K, @Al %
B DMFAE. Si % 10%FRE Ling 7k L0%FEE L £ 72k 1

Mg Ca S

1 §35%

b A o3 0% 0% 0%

o v Caka B8

ORI L pum LU F O BRI (ORR L um LR OFERLF (ORIFE 1 um BL T O &R 113,
X, WEBEAIKEEO MO, @1~ %, WEREAIKEAED CaO, @1~ 8piEREfJXFHD Ca(Mg)O(S fF

10 um, WEEG KO MgO  jum, Ca % 30%LL E&Teki 128 [5), @1~8 um ki1, Ca &
K73 Si-Al-Ca FHIZ 05 (Mg I fE, QUFREA KD Ca0 23 S THERK 415 CaSOa4
FEAELY), @1~3um, RO 18WREE TN Dk 085\,
Si-Al THEDLNTZFEREAIKIED (D1~3 um, Ca #@miEEICE T
Ca(Mg)O ki (Mg & FE TR ) i+

3-8 MMFA #iF @ SEM & &L 2HERL - TRIEESD
(Si, Al, Mg, Ca, S) DEHEHR
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3.22 aAVHYY—rhTOREBIKRE

ayv 7 J— a7k (CT0F122) 726 20X 20 X5 mm FRE DOk A 2 41 Y&
R wyz2—TEHL, BIROEE, A4 YES RAT Y —%HWTEEIE & E
EVEPBALER 2 f L 7=, SEM 148 L ALFHAAK - JuRIRE DA L OBIER RO E %
X 3-9 2/~

(1) FARIFO#TE & RIGINEE

A F1Z 7R3 SEM 4 BB D RiFE 30 pm D ERERINKI A2 FA Ki+TH 5.
FA K1 DOFMEEBIZ 1~2 um g & 72 5 PR O Z FUE 72888k (SEM 14 @ R @) 23
BRI THWD. ZONANZE S 2um B OEFR O (SEM £ : FXFO) ,
Z LT, FARLFHIZE EZRNEMEMESFEL TS, 2R b DMk 5 6, FMEES
DL ALVE R, & A 2 FAKFAE O CTERE L, BRI Z OIESE R & EHL,
EEESE DR T VISP ERT 28R CEE L IEREMDOENTH 5.

(2) FADRISIZH S FBERDEE

FA R FJEBH DO Z LB 7ol (RXFO) 121X, Mg 25 2.5%FEE, Ca 2% 7T%FE A,
SIBIOANTBOTNIEENTWD. SIE, FEEEN TRV END, 20
FARKIFOERBEIZHA Z DRI E L TWRhoTm &2 b5, 5X10 pm F2E
DR K ki (FXHPGE) 1%, Caz 20~30%, Mg % 5%FfEE, Al % 10%FL,
GENTWD. 2T R <A b (Ca(Mg)COs) Hi 3k O WA K O WE (Ca(Mg)O)
ML LRI CH D LRI ND. £/, 5X10um FBE OBk ([5XH
®) 1%, Ca ML EENTVDIN Mg &£\ =, EHEAIKEOWE (Cao)
DL LTEMTH S EHEIND. b0kt (RKF®, ®) F=r7 1 —
N CIRAEK & KFAROG L, b5 Z & T Ca(M@)(OH) I8 b L7z LR SN S.
F7, BB (RXKFE, ®) NEOmEH 2 um F2EOMFRIE, SifREN 5%
FREE ISR > TRV, JAUORISHD Si 282% LT C-S-H ROMkZ T LT &
Exohb, £, BES 1~2um BEOHEROMS (FRTO) 1%, RGO}k
B TH Y, M LRI S SOS ke 2 L H#ER SN D.

—7, FARKLT7 6 10 um FREHEN 72 OGHE (FIKF@) 1%, Mg, Ca, Si, Al %
% % 2%, 20%, 15%, 10WFEEESde. Z ok X v AT (RRT@) O FERERAH
THoLANT T LYY r—k (C-S-H) #HIE, FITCa, Si THRINLIRETHD
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2%, FA OIERMEH (RKFO) |

IZEEND Mg & AlOEGHREENRZ N LT, [FX

H@OOMEEE T L Mg & Al NEL ol b HERENS.

SEM 4

(DAE 1~2 um g TIEMEE A
iR, MBI A TR, Q%3
IRRLF DA EERIZ 1~2 um & X
SRR DMEAE, @B MIKLSY,
DFA K725 10 um £,
PRI 829 28Ik (FA, A
& & £k A v kKN
), ®5X10 um FE DOHEE

B B, JEEOE A > FAKFHE

Dk KT D Si SVEMR LT
7R EE, Q% E ki D E
FROD SiPEEE L 12%FEE, OF
ORI 5y D Si 1T 47T% 2

VAR - BEECL TSI R A 28%
B E CTEmbz, @R
10 um OFEIK D Si PRI 15%

®*ff%§i§*{s@ Al VMR LT
FLZRIRHE, @8 F 2R DAL E
o AR IRV, @B (U
KRR A0)IE Al & F 720, @HL

(AP 10 um O &EBH T 10%55

D Al R, GL10%FEE D Al
=, G©Al 2L 10%59

Wrimki 1, @5X10 umF2E D FREE, GSi #lx LA EFER N
NI A O©JE X Si & —H G A,
TITIEFEAEE E W
Ca S
H‘s% 135%

0% | =

10m 0%

@ﬁ%i@%nrﬁ@f‘ﬁ@ E‘UZ
DR CIEE, @F %;foch%
DA AW Mg b IEAE, @Mg
1% 2%FE B, @HI7-JE BH 10um
DOHFIPAT 2% D Mg £, Ot
A IRFE D Mg I FE 1 5%HE
@R B D Mg 13 1, 2%7%
=3

g (Ohi1-2 B O ¥R EkIC Ca

WNFETE, @ ERRLT O EE
IZ Ca 23, (@Ca i 15%FEE
(AL DR T UK, @

£ D Ca & (FA, 172 ENTFE
TE L7220 E 2 v RkF), ®
WEEfEAT KEE O Ca PR 1 20~

30%, ©:bEfEAKIED Ca

1% 20~30% (5 I )

KL T-JE B 10pm o> H T 1896F (4

S I RFTHIZAFAE L TR0,

RN AHTEIZ DML TND Z
Emn, BA L MOKFIBED
i CEIE R A oD Lzl
EVERD D

K39 arvsU—+ra7 (CI0F122) (—EBH'ZD FARIF & ZDREED

SEM & & L 2R AL -

TRIEESH (Si,
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Q) BYRDORISIZH S HEERDEL

(FXFQ) fEIkICIE, SiRED 47T%FRE & 722 581/ 72 R 10 um LIk & 72
HRLADFIET D, WRLEEBET DL, ZNoIESizEHE R ETHAEMTHSL &
WEIND., £z, ABOJEFHO Si REIL 28%RETH Y, FARL 75 10 um 2
FEBEN 72 fEIR I BT KT O Si BIE 15%IZHE_TE W LD, Ao Si 23 F
PO A MKW LT EHEE SN D, AMOFERmOREICS X503, ' X
v RKF E DRITTRY T URIGHRAE LT EHEER SN S.

3.3 Class C 7254 7v>aavy)—FrORBAHD=ZXLDEEE
3.3.1 XKHMEIE&EZ DG

MMFA ZRFfid & Liza v 7 U — Mg, EBEGIRIC L 23 OKFIs) b5
WCHEDL LT, KBS BIHEI SN TOWA RN L ODHORKETH 5.

ay 7 Y—har7RED FE-EPMA 2347 (B 3-9) 26, EHEAIKBEOWE
(Ca(Mg)O) , 2F Y FARIFRENOIFETH LI EEZZ BN D Ca B LU Mg I,
AL RAKF (C-S-HAR) IZH VAT, EHEAEOYE (Ca(Mg)O) 1T &L 5K
SN AETTWD Z ERnbroT.

— 7, WEREAAIKIZ X B KT S Z i 28 & 23 Rksr & LT, FAREID FE-
EPMA 738 (B 3-8) 7°5, MMFA IZh T MNZE TN 02 > NEEShi. £ 2
T, MMFA BEHZXF LT, XRD #ric L v{bA ot &17>7-. ZZ T XRD I,
Rigaku 2> SmartLab'® %z ffi ] L 7=. B ERFEIL Cu & Bk, X BR84S 1T EE 45KV,
i 100 mA, A ¥y LEFEIE 2.00 °/min, AT > FEIL 0.02°L L7=. XRD Z#Hro
FERAZR 3-10 (2R F. Zd XRD 0#r205, MMFA (2 KA Z 9 (CaS04-2H20)
ML Z S GENTWD Z Enbns.

ZIZT, A2 EBKEISEDHEICHOWTIE, Dale P. Bentz!” {2 L - TikR
SN T3, DOPC (Typel) Hilk, @Class C-FA Hilk, @i OPC IZ FA % 40%&E
Wz o=, 61T, DIFOITAZ I Z 2%WMLIc_X—A Ml LT, &
B — A==l Lo THELxDORBFHZREL TND. ZORE, OITKEREE
% Z & ClEBEA K OVWEALIZE S AN AT D, —TF7, @I FA Z@ElT 52 L
THREBALEEIL, OOPC Hb & [FE 2R ENE 2 IR WIRRHERF L T\ 5. F
7o, AT D% 2%IRMT 52 & T, QDR GEEVOBIA B, FHBEE S IR
RV MR (T2 THREAEN 1 FIREK T L TWD. 2 OZEE)NE, Mgk (SO4)
DHELEAL FOT VI F—MALAHZINKIGEL, = U TA FBERKT D
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ZETHLELEND. L, A2 IRAOENSREEIK T O R IXRA
NBHDHZENDRENTND

T, BFAT I RERM L2 7 ) — BB TEH IR, BIFS I
EoT, AZHDFEMBEECTZ L, 2%V, BF AT 7K T O SOs & A F
DHEEINT 212 E, RE R EOKECEIENEC L2 EDNRINTND

INHDIFRICE ST, A DFHEICONVTRENTND DD, FA ki % H
DR 2 72 3-9 (27" T FE-EPMA 08T TlE, = b VU U H A FOFEEE, O
DREEIDPE UM FRE L /NS, TORICEI R D E TITIEE > TR,

ZZ T, XRD#rick v a7V —har7gkk (3.2.2 THWEERE E RO
0)75>%”E’$/T%I3%£ L7ebD) O E~RIE L. R3-11Z2H5L, = FU A

AN THE—7 (8°) NEFIIROLNT-Z D, ZITHGRELTay

7 ) — Mz, i< o N A RRERL TW=Z Enbhoalc, 20
IINTRE R 72 B NS ER OBEEDOAFZE 17 205, MMFA IZGEEND A ZoMar 7))
— N OEE EFHOIHEB L ORALIEOEBIEICKRE LS FEH L-EEZLND.

6,000

5,000

4,000

EIATXERRE (cps)

3,000

2,000
5 10 15 20 25 30 35 40

ETAE : 20 (B)

3-10 FAEM D XRD 2 #T#ER
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9,000

IRYHA -
%; 7,000
x -
% 5,000 I hULHAH TRy
{4
-;1<’=
£ 3000 h/)m
@ s
Ul
1,000

5 10 15 20 25 30 35 40 45
ETAE : 20 (E)

311 ary)—ta7a# (BMASDFRE) D XRD 5 HT#ER

3.3.2 RIFVREDRE

Class C-FA I%, Class F-FA £V Si < Al 372 Wz b B 53, R 7 VRGN
RESINTWVD AN MMFA ZIRFIM E Liza > 27 U—hD 2 DHORMTH 5.

a7 ) — ka7 ko FE-EPMA 73t (B 3-9) 7226, FAKLFJEPH T Si, Al R
ENBE LS 72> TRY, R T URISHELTWHEZ ERNbND. £, R
VI URORINET D Z LTSI, Al, Mg, Fe 28 FA KL FiITED© A > K Fn a4k
BL, EHOMEMEICTE L TCWDLI ENbND. B, Mkl1EDar s ) —
ka7 EEHT FA R DOIERE A E > TWDH Z b, TRUBRLRY T UG
Dk SN W2 Z Enbns.

Wiz, ar 7 U— ka7 Eto FE-EPMA 04T (B3-9) 726, At A 2 bk
M E OMTHRY 7 VRIS ELTWD EHEESINTZ. £ T, ABORFEE 72
HHER L OVREW A OREHIRT LT, XRFBLXWUXRD 2k Vv, tEZoHBLW
FEDRIEEIT>T-. 22T, XRFIZIX, EHER/EF+EH.0 LAB CENTER XRF-
1500 (B R/rl) 19 26 Uiz, SERFRIE Rh B ER, X #RFEASIFIXEIE 30KV,
EHE 90 MA & L7z, XRF HTORE R %A K 3-4, XRD HrofER K 3-12 22 <
R,

& -4 1Z”T XRF OHTAERN S, O EE Lm0, vV hET A=y
ATHY, YVIZRAHMTHLZ ENbholz. £z, B 3-12127"F XRD 43#r 5>
O, ARITARE, ERREOHEMAEE R, A0 D XRD o T, AG 4 20~40°D
HPFHTRX—2 T4 U IRICR D e —E— 7 2R T2 ENDIEMEMR (F7 AR
DOWE) ZHBHZL GicZ LN bhol-. ZOAMICHERNEL & En 5 HENE
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I, 227V —=FrETEAY MKIPHIZHAEND ZETRY F UG E DD
L, FA L& QITRERIICEHEG L TWDH Z ENREIFS .

& 3-4 B (BE) O XRF oH#ER

HH VA L) MMFA
SiO; % 83.56 33.32
AlO; % 5.87 15.16
Fe203 % 2.23 11.73
MgO % 0.87 2.99
Ca0 % 0.44 25.24

(ff5#%) MMFA OBk IE R 3-2 7 DR

400 — BE < z5

9%
o
(=)
B —

b
[l
o

BIHTX&RIHE (cps)

—
]
o

5 10 15 20 25 30 35 40
EHFrAEE: 26 (B)

3-12 E#H (WeLEE®E) O XRD HHER

3.4 F&EH

AREETIX, NNP1 @ Class C-FA #{BFif & U7z Fl & (ANLHE &84 2 120~200 kg/m?,
FA E#15 50~62.5%) ® RCC & LA~DHHAMEIC W T Uiz, & o=k z L
TR T.

1) MMFAZH W2 7 U — b ORI A = A LEZH LT LTz, SEBRAE RN G,
Class C-FA Zi{Rf#f & Liz= > 7 U — FTlX, MMFA 25 £ 5 lEHEAIRFED
Y'E (Ca(M@)O) (2L VIR FA&EITRE <50, ClassC-FAIZE 45 K
F[HZOM, BAVMOTAIR—MEERIGL T MY U A NEERKRT S Z
LICE T, FABEBENGWSGEICRE LA 2Mfl L, BEARKISEZELED Z
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2)

3)

4)

Enbinoto. Fiz, MMFA IZ8 b ilEBEAIKFEOYE (Ca(Mg)O) (28D
R E N RBLT D & & HI, BA L MK E MMFA IZEEN D5 Si L OR
I URIEE, ARIZEEND VY I RWEIZL AR Y T URINZ LY, B
FRENRKESFEHT L Enbhoiz.

a7 Y — hOWrEEE b F BB OR R I A T, FARLT-°=a 7
V— FOWNEZBIE T 5 FE-EPMA, SEM, XRF, 725 NI XRD 72 ED45Hr
IZEoT, FARMER 27 UV — FORISA =X L P LML, 27—
N DOKFIIERR Y T VIS DB M E FEIET 5 - DICFEFICHE AR FIETH
LZENbhol. TUHOTFER, 7u vy NMIFEMED FA EECAL AR
FHZBWT, F72, M LHEOEREMICBIT2E=4Y V7 OEIIZHIEHT
XhHEEZEZLND.

AIRFHZ L - T, kD Class C-FA OFF#, > FE Y Class F-FA (ZHE N THREASL
REDRTa 7 ) — FOFRME (KRB, &R LE) 2l S Rneid—
BT E 27, WA KA Z 9 72 EOEA 82 X - Tl Class C-FA @ RCC #
LD A R’ 52 LN TE. L7228 -> T, ClassC-FA @ RCC # L~
OEAVEZRFTT 2 2 & T, FA OMEHERO Bl E BRI &80, B
BV AT 2@ 5 LN TED.

AEIL, NNPL1 2815 RCCHELE 2 RIS LIZMEEFHI TH 5728, [AFED RCC L
A THUE, Class C-FA ZIEFIME Lo 27 ) —kTiX, bTroilRE RS
EHRTHILICLY, BB LORMBENKRELS I, a2
— FDOFREN[FFRE TH DHHA, Class C-FA ZRFAM &35 Z Lzl » TS
MEZERUDZENTE, BREMWDIENLIAD D L L HIT, REAMN ORI
HE5TDH. B, BAMEZEO T ik —D Y 7 0 —DEKFIL,
EABETRIRERT.
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BF4E AR BICLSBEERS RCC DAt

4.1 BERREBICKSEAHE
4.1.1 RCCESDERAME

NNP1 ® OPC & FA B X OEHOEMICHWTIE, 3. 1.1 I1TRLEE. £2, 20
L OB I DWW TIE, BLFIZRT.

B OWMEMER 4-1 (23, BHOFRMEIX, ASTM International”, British
Standards?7¢ & O EEDEHEMEICAE L TWA . WERMEE L, HEM OEITROR
<, AR RERITFEETH 203, TBIRICAIXY ZFF D72 O BRI,
Fo, MEMOILEREITLROE S, WRERITOR/NS <, MBI/,

& 4-112, B EMEMOREHREZRT. ZORICE, %ibT25K4-2108
7 BELA No.l & No.12 ohi iR E L OY USACEICHE ST 5 FEYEME & ff T
T 5. BLA No.l 134 LAEROEAE R, Bl No.12 IXmiEmiIc @ S il s T
H5D.

HEHIL, REEZSEIC, Kl (K REEEICRDL LG, G2, G3D
By Z2 B Uiz, E 7z, @ I OME M OREZ RN ZET 22 & DL 9,
6.4.2(2) 12T £ 5 ITRAILOHE OZALRLREITIS UT, BIEGHT 28 IRT 57
CHREE L. MEMIE, RROREEMENIC/R D X NS, £, EEMELD
~BET LRI S UT, MIEMITHRAEL TWD Z Enbnb.

x4-1 BEMOYILE

HH G1 G2 G3 S
R FLIREEE (g/cmd) 2.65 2.64 2.62 2.68
RLMREEE (g/em?) 2.59 2.58 2.54 2.55
=R (%) 1.34 1.58 1.90 3.02
FRE (%) 54.4 57.0 56.3 67.8
T O & (%) 35.1 41.4 45.3
TR (%) 10.9 4.9 8.1
REE (%) 13.3 12.5 10.9
Pk - - - 2.55

(f#%) HB# : Gl (50-25 mm), G2 (25-12.5 mm), G3 (12.5-5 mm), #E#t : S
(kif% 5 mm LLF)
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100 . .
K / 1B (CA), B8 (FA)

———— CA No.l

:\c.\ 80 i

— I

|I||EH :.r / ~=@-=CANo.12

M 60 [ )

@ ) —CA

W] SR BIRE

W /.

S 40 b FA No.l
’ ’

N3 R

14 S ! FA No.12

FA
TTTT LRIETRIE

(o)

(o)

|

N
“h
\.‘-

0.01 0.1 1 10 100
352 L@ 1F (mm)

4-1 MEMEMEMONERR (BES No. 1, No.12)

I, NNP1 THEEIZHi L L7- RCC # 4 & fih#hi RCC # LA DEA &K 4-2 1=
I EATE, HEAES A EE 200 kg/md 25 120 kg/mB I8 L S, FA &#i2R % 50
~T70%& L, & ZI21F40~140kg/m* BRED AN EEN TS, 72, ElA No.13
~18 1%, filithi RCC # L@ SHCRCC, Ed& No.19, 20 1%, MCRCC O =H:fil &5 5.
ZORCANE, FA E#R 50~65%, 120~130 kg/m*BREDHTHENEEN TS,

NNP1 CTIZE 4-2 7> 65R 4-6 1274 & 912, fEKA, B, COEMBERT, akho
KRB A2 &=, 8 A 1ZEE No.1~5, $8i% B 1ZE 4 No.6, 7, fElE C IXALA No.8
~12 LT 5.

#1BRPE L LT, fEBE A TIE Construction friendly (BEFU7=J TM:) & 72 % BANLAS
AR 200 kg/mPFEE A HIZ L L7, 2 Bl LC, fEIK A DD B ~NTHAHES
P 180 kg/m3FRE A2 HIZIC A2 mb 5 T RE L-., S5, FI3EMELE LT,
fEIE B 205 CITHNIE A > M8 60 kg/m® (BANZAE A& 120 kg/mPF2E) Z HIEL
T, V= UVT 4 —OHMEREZMO =D, BMEET 7 FOWBREICXK
HAMEE@BDD LREITTZ. 728, HiedaX MNIEAEBHR L THEAE A b
B 50kg/m® OELA THRBRMEY 2 L7220, V—hE VT 4 —DOREEZFHESOLD
EFDOIITEL o T,
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4.1.2 aRREDITOtER
(1) VB{&E

VB Bk N, IEEH7L— b EHAWEZRCC OV AT v —E i+ 2B T
Ho. RA2IZHEASDO VBEOBFREZ RS, 72721, BlA No.19, 20 1%, VCHE Y
D= DEr< .

F XLV, SHCRCC & HCRCC ® VB fiii%, 8~15 MWFEE TH 5. NNP1 TiE, RCC
FIROEdfi T2 FERT 57012, 40ton X0 7 T v 7 8O RMEKOEANE
L2520 ICmT AR —T LA Y —TIEOL W FTREICAR 5% T D TiEx
AL BRSO EKETHAH D7D, VBN 12~18 &V LIEOIZ72 D K 5l
;L7

(2) R—R B

xR 4-2 L0, BLA NoliE, BlA No.12 (2T 80 kg/m® & N5 A 44 & (30 L/m3
FREE) ZW L TVDH, X—X MEMITN 10 LImP REREDOREICE £V 235 Limd L.
FEfERLTVWD. B4-2 12— MEREMEMIZETEN D AMROEGR, B4
JIZR—Z MNAETE L MBEMEORAREZ RT.

XML&y, fEEA, B, COEMIE, AMFELMEMENRTE S TWVDLN, FEIKA D
5 BiX, FrCHIEMEREZED, HKB D CIL, FFlCAamREED TAaRIC X 52
— A NEMEMLE LTS, £72, BlA No.13~18 (SHCRCC, No.14, 17 #Br<)
D— A NEFEIL, NNPLEA & RIEEIC 240~260 LIMS R I20 M LT\ 5.

L EXY, SHCRCC DU —H VU T 4 —DOHEZMERT H121%, 235~260 L/md
EON—ZA NEHEBIMLETHLEEZEZLND.

SHCRCC @ 9 6, Aty No.14 [I~— A REFERER D200y IRFIHIORIMEN 2% <,
HIBMOREHRP BT TH LD, T—h VT 4 —ORENHEESATND &
Ezobhb. £, BA Nol7 1L, ~X—A MFEMEMN EFLIZRT 235~260 L/m3 f2 /%
LTV, BMELEOEFE THBERN 16%LL L& @iz, HALKEZ 1
RTEARHE AT EEZBND. L2 > T, SHCRCC DHN#EAM EE 220
kg/m? & L7=454, 100 kg/m* B2 TAMICRETH &M TE 5.

fil & No.19, 20 (MCRCC) %, ~X— R NZ&FEAS 180~200 L/m3 F2 L2534 LTV
%. F&A-21Z777 MCRCC [AIRRIZ, HMNAEAMEDLX—X NEELD W=D, U
—HEVT 4 —OREIT/NSWEEBEZOND. oB, ERICKXVBREDLEL 2D
B, BRLAMORBFITEID R—A NEHENRZEICRD L, ARS—A MTXDH
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PWEREED 8, U= )T 4 —ORENNEL D EZZILNLTD, N—2R
FARICS LIRMENFET DL EABND.

ONo.1~12 @No0.13~20 ONo.1~12 @No0.13~20
330 330
) - ()
575300 No.17 & 300 No.17
2 270 B 2 270 A B
;I',H.El( . lA/\—./-\f\ C iﬂﬂ /‘@@’O \A.\C\
0 Q! N Y '\ \
240 ° %@; K 240 St )ggc?)
K 210 ° - |~|< 210 No.14 g
[ No.14 ®
< 180 H < 180 ®
N0.19,20 No0.19,20
4 6 8 10 12 14 16 18 20 32 34 36 38 40 42
BHE (%) HEM=E (%)
4-2 R—X +BTREBEMICE 4-3 R—XA+BRHRELBEMED
FNSEMEDOER B8 1%

3) EILAILBEOER

4412, R—RA NFHEEEAXAFBEOBGEE T .

fEIE A 205 C A~ ABMOREREED TOVDHELA Nol~12 TiX, HAF M &
DB K 80 kg/md 3B LN — R R RFEN 30 LIMFEE U 5N TV DR, TALZLR
FEIZHR 40 LUmd FRECICES & L TV 5. Bld No.l~No.l2 # & ®»flA No.13~18

(SHCRCC) 1%, /L& /LVERED 540~580 LI FEEE DIk Ci1x, V—H vV T ¢ —
DHWEPFERI TN S.

ER@IIRT I, BE Nold, 17 DENLZ LEFEIL, SHCRCC DOFEEA 5
IS WAL B, BlA No.19, 20 (MCRCC) 1%, E/VH LAEFEIL 460~490 L/m®
FREE & _— 2 MM & FERITD 7220,
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ONo.1~12 @No0.13~20

330
~ 300 Noi7 @
S
|
JEIE 270 P Py
e A" \C
@ 240 SR/
-+ No.14 g7
r|< 210 °
[¢) .
< 180 @

N0.19,20

150
440 470 500 530 560 590 620

EIILZILETE (L/Imd)

-4 R—X BB EEILZILABEORER

4.1.3 R—IA b+ FISILBEOER

4-5 ITHEAMR—A b « BAZIVERE (CPIM) & _—R b« BLX LEFEL
(PIM) DREFRZ /RT. Ba%fEIE 1L, ICOLDYX° USACEIZ, 53 EN /S T\ 5.

Bt A No0.13~18 (SHCRCC) X, CP/IM & PIM & H1Z, —EDEWHEIPHTIZSH DWW
TW%. —J7, BB No.l~No.12 @ CP/IM & PIM 1Z, By DORERRE 5D 5 Elk A
NS COTat ATRIEMBEEZ R LTS, £/, CPIM (=0.31) & P/M (=0.41)
FENTREIC/R>TWnb EEZHND. CPIM & PIM D)7 bRk L OV F IRE
MHDHZ L, AMFREEHDDL 7R ERIBNT, RNICEHEASTHENTE TV
ZEETELTND.

ONo0.1~12 @N0.13~20

0.52 g
USBRIESEE
0.50 P/M: >0.42
@ No.17
0.48 A
T No.15
E 046 No.14 /— O\
& B &Q&n ,"W-16 o
0.44 | BIeE
APV No.13
0.42 \ @) No.18
0.40 Q.. ¢ USACEHES2 (i
No.19.20 CP/M:0.34-0.4
0.38
0.27 0.30 0.33 0.36 0.39 0.42 0.45
CP/M

4-5 #HEEMR—X b BEILZIILBERBLLER—X |+ BEILZIILERELEOREER
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4.1.4 afEL B IEDEfR

RCD #4227 ) — hOEEMHT IOCHWOND affi & BEICOWVWTELRT .
T, ofliE— R MM MEMEROEIS, BAEIXE/V X VEM HE M ZERR
DEEGTHD. aff, BEEL HIZL XYV REWVGAIL, REIAN—X FOEL X ILRTE
ETAZLICRD. ZORFL—Z NROELZLIL, DEMOERGHLEE) -DITH
LREOENLETHDLH. ZORFENDRWVGEITIE, MESBEENRAET, V—7
BT —MNEF L7z 27 U —hZed. RCDZ L7 U —sOBRE, off
PN 1.2 FREE, BAEAN 1.2~15FRETHS. ¥, RCC LITHEQRY LA—R |k « LK
IVEFEIZIE, A, [EFRAFEEEXKENE TN TRV &b, RCC OEHE
[FRCD ¥ 52> 7 V—hOHZELVEL 5.

B 4-6 |2, SHCRCC ® VUV —#H 'V 7 ¢ — % ffgfr S417- NNPL fil 3 No.1~No.12 ®
o fil & B D RAGRZ R

BlA No.1~12 @ o fEIE 1.5~1.9, BEIT 1.8~2.2 DfEIk L 72 5. fEIK A 75 C ~
EREEM AR TRET S L, o HIMETL BEIF EAT5. ZHUTAaHmEZIEN
SELWET, MEMERIEIML, HEMENMETLTWL7OTHL. MEk=
DI ENR—2 NEREND L, V=D eV 7 4 —ME T3 572, SHCRCC
ERIFEDT =TT 4 —DREZMHRT D720 H a DIRFYERH D LB X B
L. RCEREREETICHMEAMEZB LS L, o ffiX 1.1~15, BEIX 1.7~
20 L 2EFREKTFL, V=BT 4 —OBWENMMRTERLIRD.

LIEX Y, SHCRCC LRZEDO U —H Y T 4 —OMELZMET HT2DITX, AH
BLOHEMIZED X—R b « FVXVEBEHESY, M OEREE 2 BIfRE
DRAFIETHEBEIEDLZENRLETHD.

2.0
1.9

1.8 A " ,_\k\
1.7 Y _’\@ /l B
16 <

S /@ \
15 \ O
1.4

1.3

1.2
12 14 16 18 20 22 24

piE

ONo.1~12

4-6 BLE No.1~No. 12D «a {EL B EDERE
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4.1.5 BYRITEHBELEKBEADIE

(1) 5REE

£ 15ecmX & & 30 cm O AR IA Z IV T RCC O JEHMi kBRI L ONE 25 | 1Bk
ZFEh L7, RBRIZZE 2 ASTM C39MY), CRD C164™) 2 #E4L L 7=. NNP1 A4 No.1
~No.12 |25 F D 1fin 365 H OJEMEIRE & ~N— 2 MEFEORREZE 4-7 B X OER
BIIETRAEE & N— 2 NAEOBGREZE 4-8 17T, F7-, FHAFHIT ICOLDIE AR
JEGGEYEE & F3d) 2R COFE 4 5. SHCRCC ME#EsE %%, HCRCC & LCRCC
DFEFED B AME LT,

YL, B AMERHEMT 2 ICOoNTHRENELS 25, AL 59
JEIE, ~X— R MRS L FIRAMRE0.7~0.8 L IRWFHBARBIGR N B D . F T, AU
KV JEME - EEESIRERE L ITEEEL VA RTS8 00, HCRCC & [AIFEE
D BRBERFER L TVWD. Zbid, FIFJIRTHEY, AWK D052
EBIORY T URISIC L DMERREEZD.

@ [EiEsaE ¢ HEiZ5IREE
—&— ICOLDIZ#E(EE & ~BEA) —o— ICOLDIZ#B(EERE & ~BRS)
-9--|COLDEE£E(BERE~EEE) -9--|COLDEE£E(BERE~EES)
40 3.0
9 ~
~ 35 C+F=200 % 4 § 2.5 g,.o
¢ = ("]
% 30 C+F=120 &/ /" ® — 20 C1P=20) ,",,. w‘“
= 25 1 otz \ PR éo
# 20 \ °e 15 *h=1 ¢ -
48 w4 \ /‘ C+F=200
i 15 f CiE=2p 1.0 _
= o C+F=120
Ii:{ 10 C+F=120 huals
fm 0.5
5
0 0.0
190 200 210 220 230 240 250 260 190 200 210 220 230 240 250 260
R—X FEHE L/md) R—X FEFE (L/md)
-1 EMEEREER—X MBE 4-8 EESIRBEENA—X B
DJESEEA DJESEEA

4-9 ([T EBES R EMERE & N— 2 N RO B%RE T,
ZDOFERIE, BLA No.1~No0.12 D EHES| R,/ JEME TR X 7T~8%FE & &, FEAE(E &
FIREFIZETEL 2o TW5.

80



10%
C+F=120

o —

ki)

gz 8% C+F=200 e .
= N 28 o WEIESIEME T
|< 6% / 7\ SR

1 7\ —@— |COLDIZ#E(E /&
o 4% C+F=200 ~BEE)

i C+F=120 =

o 20 --9-- |COLD{Z#E(BEE
ﬁ E&~E®RS)

0%
190 200 210 220 230 240 250 260

R—X EE (L/md)

4-9 BEESIRBEEREEELA—X FBFROER

&IZ, B No.1~No.12 ([231F Hf i 365 A D JE#EIRAEE & i S M /K DO B%R % X
4-10, EHEE - BIZIGEIRE L EEM KO BR =R 4-11 [2RT.
T ORERIL, FEAM KL LBRE D R2 FefilX 0.8~0.9 &, EDORWFAEEMLRH 5.

40 5.0
3 § 20 R?=0.82
= 30 S o @
= ®
225 % 3.0 -
20 = . R2=0.90
e . »
i 15 m 20
H o [THEsHE B
10 B o 10 AEE3IERE
5 @ o ZIH 5| 5RAE
0 0.0
10 12 14 16 18 20 10 12 14 16 18 20
tEEMKEE fHEEMKE

X 4-10 [EHEHREEEEMKEDOREER K 4-11 B - BIRNEREELEEM
KD &R

Fiin 365 H D EHES I 9RIREE/ JEME IR E & A MK OBER 2 B 4-12, #7115 5ER
FEJERETREE & FE A KL OB 2 K 4-13 12”7

ZORERIT, EREGIEMRE JEMEIRE XY 7.3% (R2 Ffl 0.83) , EHE5]9EM
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FEAM K LRI IT A OB D 5.
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—J7, HIASIRRE SRR, EME A2 A TEIZIL - S & BRI & LT
BEEXHZTWD I LD, EMICEIF L, BEEE58REE /TEMFTRE & USACEY D
ETRMEDRERD X 9 IZ00@ W R E L TIdZ2 <, USACEID I 2258 FE L2 72
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1.0 15 2.0 1.0 1.5 2.0
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®4-12 BEEIIEME ERBESRE  E4-13 BREIEME S EEWRE L
&R DB &K DB

(2) KEH

KREMEIZOWTIE, B 2-6 (2”3 F 3 ARDENSEKIL (810 cm) ZHWT, BE
No.7, No.8, No.12 D¥TfkH Z&HZ e X[ (=27 U — MtlnlE, 3 » H~1 FFEEE)
T, 24 TR T Ny BB X DB B KRR L 0 BEE L7z,

A-14 2B KRB & = A N ORERT. F72, ICOLDY DEEHEFE KIREKL

(FEYEE L7 T) 20T 5. B SM EOBEINCEONE KRB/ NS <o T
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S m/s O CHEME[E D HCRCC (HNZAE G & 150kg/m®) &, K& 7ezxide< +4
IREREE - LS.
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4.2.2 FLOJ—=T

RA-2BLOE3I-3IT7T NNPL ¥ LDV —=2 7%, &FHEICET a0
IZX % SHCRCC ' EHT H7-0DBEHRHI L0 D.

B 4-16 (R"d5@ 0, SR 150m, ERFE 200 5 md O K72 RCC # A
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L, EEE BT HICONTHMINEREL ®EORN LESH &K 25 kg/md 320
SH5H GF5EE) .

C60F60
SR: 20MPa

H: B
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\ CHx R U T (kg/md)
C60F85 ko e LT D (kg/mP)
C70F100 \\\\\
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C90F130 SR:30 MPa \
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X 4-16 FLDOIY—=2%5
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4.2.4 BEHRBOBERSRCCICESIX MR
(1) #MHaR +

B 4-16 [Z R T X LD —=2 7% HNT, ARz L% SHCRCC @ =2 2 hHll
BN R ZMGET 5. — ik REA (OPC : 80 USD/ton, FA : 30 USD/ton) ¥, B L
— AR ((LERRAA] GBAEWKAY) 1.5USD/kg) %A L7354, 6.6 Million
USD ® = & MHIRLE 72 5. ZhuE, M= 2 b GEAH, (LR FH) o 25~30%
FEFEICHIYS 5. £, NNPL DO X H 27 vy 7 b ST E T FA AL IR FIH O
PEDNREERIGE, IV REZRaX MIBEIR LD, b, oM a2 A
T52LT, ary7 U —bOREEFEOMENCLES L, GiElm2EOa A B
HIBIZ 272 5. &I, Ay MUEIZHE S RSB N EOHIRIC S 75
T5.

(2) RCC #TEREE

AT L 5 SHCRCC D TR # fERET 5 . #J 280 Hi1s> SHCRCC, HCRCC
BELMCRCC ZuHl L= & L0 A M EAFTak & X BRI Rm X ERIER (FE O
IFTRREAE A S 5) OE WER 4-18 (RT. £7-, FEAOITRLHRE%Z

FEH T~ 9. SHCRCC ¥ LY HCRCC D TE%EE X, MCRCC KL V) 20%7F2 FE i
Zllh, HHE LU, KL R A TORENRAREL 252 L5, RCC
B L TOEFEMRNEL, V—HE VT A —DORENRKENEHERTE D,

IZ, NNPL D3I, KA OO LB TRT. A% SHCRCC DIk 1%
U= VT 4 —DMENRKE N &#%MG&C&U@%%&VWL(&WME
CRIFEELLE) SHDHZENTED.

F DI, RCC & A Lo AEFEMLER O M X RIE e TRREMIZ SRR,
BMELE T F° RCC i 7T o b, RCC IEME TR 72 & DI OFk gkl (fit
M B , RCCHTRRIZME S AMEE B L OEBE e & ofasiErt (HH B H) ZHIE
HZENTE, Kige=ax MIBIZEHEET 5.

728, NNPL O H TR &1L, EHERY72 SHCRCC LY $ S HIZ RCC D%
ERM ELTWDR, Ar—7 LAY —fF LEOBEHACIEEED FL—= 712
LDREPMK SN TS EHEIND. 2 HD RCC X LADNETAZOWTIE, 58
6ETmLS.
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4-18 RARTFHITHRE LRATE RS x RIAROEF

4.3 F&EOD

KRBT b i e DL N ICRT.

1) HNLFE S 220 kg/mB LA E & 72 5 SHCRCC 1%, ~2— A h&EFfEH 240~260 L/m®
L, ZVEATOHDLZ ENbholz. £, BIFEMZR RCCEAZHEIT L0
(2, FE G R 2 100 kg/m3FRE, A ICREET 2 2 E M A[RETH D Z E b o T,

2) NNP1 ® RCC FeAIZBITFHN—A k « TAHXLEFEL (PIM) EREGHM~—2X
ke |AHIVERE (CPIM) OBRIE, AR ORERREZ BN S & 28 THRIE
MR L7252 Nbhotz. £72, CPIM X 0.31, P/IM X 0.41 & FIRIENTEIE
L, ABORBEEZHEMIE LW T, CPIM & PIM OEEZFHET L Z L2
BETHDLZ Lo T2.

3) RCC OHMEAETIRIEL LT, X=X NEM MEMEROESETHD ofl,
ENXNVERE HEMEROEETHD BIEICERTS. V—AEYVT 4 —D
W D3RR S 4172 SHCRCC @ a [HEB L OV BfEIX, =nFH 1575 1.9, 1.8 H»
5 22 Thol. UL, BMEEREZRREIR—X NLEALXILTE) Z LT,
RCC OMEMTEEZ IR L, SBE LS LTWn5. F7z, BEOMEH =B
S, AHORBREHEINESEE 2 LT, X=X NEENBD TR0, U—T
EUT 4 —=PRAIIE TS 5. £» T, SHCRCC LAEDT—HE YT 4 —D
WEZFERT D201, offICRMER DD EEZBND.
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4)

5)

6)

7)

8)

D

A D SHCRCC 1%, JEMETRIE, 5lRmME I K UUKEMEIL, HCRCC & g
LCHBELETHY, amifaMoREE LTHyR&EZRI-ZLT0D
ZENRbhole. £, BAEAEMEEZEO T I L1, RCC ORE EFE&0M
fICbHwHET 5.

AR R D SHCRCC 1L, ftkd =7 U — b EHELL U 7e— 72 S %
HLTWAZ ERbnholz.

AR A L OB EZEE L, AMELZHBERT L2700 FMEETT o ik
i OB BLOWRTDHZENEE L.

FMRIZ K D #7272 SHCRCC #EBT A7 DEK 7 —%2 /R Lz, #itT
1%, USACE® & ICOLDZ /R S Uizl Ak st 7 v —I12 -5 %, NNP1 @ RCC (2
WA L7k KOS (AL &8 2 200~120 kg/m®, FA E#i=R 50~65%,
LR R 33~55%) O#EFH TOELEEZT>7-. £72, X—RA K « TNLHILE
F72 EOHERE AR L7z,

AR L D SHCRCC O zh I, Ak = A MK, RCC & A0 & i T
B X OREAMKK THDL Z 2R Lz, FlxiE, & 150m, IR 200 7
mé, ¥ hv—=27 (GEE) Z#EMH L7-KEM RCC ¥ ADGET, Mate
LR FNFN D = A K % 25~30% IS 5 Z L3 T& 5. 72, RCC DTk
BEX, V=BV T 0 —OHENRKE N EEH MCRCC X #) 20%F2E FE [
I (SCRCC LRIEELLLE) S¥DZEMTES. £ LT, RCC X LD EHE 1L
(2 R 2 TRAEME ISR, (G IH OB RS KO AN 2 KIEICHIET 5 2 &
MTED. 61T, BA Y MUEITHE S ZbRFHHBOHIBICFHF ST 5.

FITETE, FETRT RCC KX LDEG - i LORETFIEOEHAMN % EFET 572
Z, RCC & LD KBBVE L MRIEIC DWW THRGE L. AEELEE L TE LN

Z LAV T.

1)

2)

3)

7.3.3 1Y, RCC HiAADIRE L, & TREIMELMMAEL TWD Z L 2R L
T=. £, kB2 B0 a7 HREOBEETRIRE X, RCC HEEREKDOIRE & [F
HEThHDHZ Enbhrol.

A15QBEIOT 210, THkEZED X LEROKBEMEIIRE KL<,
RCC ¥ LA DKEMENER SN TND LFHMETE 5.

PLEXY, 4.308)FBL04.3 O)ITRTHREmICOWVTIE, fTHE 25055 bIF
BETholZ tRbhrol.
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EHE RCCHALOEEMETIRGE - HEVDORE
5.1 & LIEHOE AN —RE
5.1.1 NNP1 4Lt 4 FOHE & BE

(1) &

R 5-1 128389 NNPL & A8 M, WaALIREORENLRY, X Al
DIEFD SIRERTIL, FWAFANSK 15 25 25 FETHEA L TWb . AREMRINC
X BTG O A R oGl (MAMEE) 20 L, #iEIXA R EIicmiT TR
Rt E 220, S OICEERS CITFERER & 7225, fFEdhffhr i, B~y
MIEELTWD, JBET N BEETLHEICBNTCE, MEHICERT 5% E
ERBIHTRYPEE LTy 7 iERALNDS. BAEICBWTHLWE L RSO
EWNELT LB 2 O BNEENME BHEERNAE LT W moE BIFHEE LIS
KpolebD B2 D, —HOWEITITEE T~V OJm & TR 720 15 17
WCEDAETCZEEBEZ N WNTEY o ADOHPRRSSBBIRD VD . JEREIR ) D3
KITER L7288y C, BiE$ R0 720 TN &2 WU T & b O 3 4 Tz
DOTIE RVt EZLND Y.
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b ~{p
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2) BEROBE

B 5-2 (2 PRE O L7 E W X Ca k) Z<9. F+30 Wrifi Tix FL-C &
FL-D, H+00 Wi CTIX FL-B & FL-D ® 2 ADJEN Tt F2A Y THET 5.

S DE XX 03m D 2m T, Jes DS A BRI L —5B TR R Z2 15 .
g9 L OYRLEE, B kL v LI LIEE L L, BEArSRBAE ST 5. A
B, FL-D XV PAAE®IZIE, T 258 N |mnW2 &, 59 IcEtEors L2 5%
PN L ER 52 L 5-3 1279 AD-3 & AD-4 TERELL7ZAR—U 7 a7o X #
CT Hi&f#HT<> XRD (2 X 500 CHEZR L T % 50, F+30 Wrim O 825 T il <,
HEFTEERT DO ARSI L TR Y, 8EO LI ET 2 5D E
HBNFEALERLS o TND., 2O, X LAOEBICEITZE8E2HfF T
RWVEE LWL o TN D,

| AL . AD-4 _AD-3
cobE | |
EL.200m T = CLik '1,1“11
1 CMER — " ] CTE& 4 #7(EL.163.95
cig | EABTT— L o "
‘){f<nE@ﬁﬁELmzm»

EL.150m -

EL.200m / HH"

(2) H+00 BrmE
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O/ —TILTSLSAY
0 JN—RTSLSAY

5-3 HAMF—kIX

5-4 2B ORENRET L R—V v 7 a7y tAKX) 2777, Type | 13k
WAL 7o W02 \ BRI 9 B Teda ORlRE, Type I 158 < UL L 72Wbia & 5 W I3 s %
5 Jes OmERE, Type N7 fEA DSERIL U 72 2883 & 1 5 RIS O Th 5. =
NSO ED OB L, BUEOREIZAWICEEL WS EE 2 b, K=
WOHTRER EOFETH.1.6 THEZET 5. £/, BLS-5ICHEAW T —IAIRFORERIZ
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(3) BEOMHKTS

W=V 7 a7 OgEEE & PIRIEAIEICE N LTV D550 5B E L 72 BEEL0R
IZxE LT, ERPEACIRRE D — it A WiakBi a2 F2hi L7z, Wil T80 Lo EEEE
— AW TE (IGS0561) %5 E(12, ERED X LAEEZERE L TH Lk
BOEE SNTBEORMMEZ FBT 502+ @2flE b k5, RKPHE
1% 2 MPa, HAMHEEA 0.05 mm/y CTHEE L=, £7-, R OE LR
JE, #5571 0MPa, WHEEE#RA 23.65 £ 4, 95)@ 2 M3 2MK5y G pk5y) O
PEME & 72 UTe. Z OB, RPE L ossE & MR ORI GRED, KiE /1 0
MPa PN B £ 25 i & bh_C b+ RSFRO RN & 5 2. 5.

5.1.2 BAMF—ICLEHE

KA E D958 N AREBICIAEIAIZ A LTV D Z e nh, X AN 5%
EMZN ESELXRELT, 740y NOIERL~Y Yy har 7 U — MIX D8
FEOWERIZEM & 13250, 22T, LEHEOBMB I OLIREBEND L, &
HEHAZRE LT, BS6I1RT L2, wEo—MamAlL, =227 Y —h
TEHT 54 DEEROTAW T —2RHATH L L L7z 6910,

5-6 NNP1 D€ AW F—DHEANKNE (EFRMNSED)
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YREHETIE, Z A OSBRI E AL L, F+30 Wi TIEFEFTOANC X
DIEAPIZEEAERNTZD, SAMFT—2R T 2WEAICIE, X206 DAT A |
INZ X0 Z LBRBEGEEOBBOIST), BEENPRELRY, HEOTAMER L KX
KDHIEDBEESINT. LoT, FHEEZBE L SUMHTIC LY bR
OEBE (RN, b T, THZRLY) Rt AW —OREZR D, 2 IRTHIHIE
P FEM fiENTIC K 0 B AW — OB MIC L D X LD EROBEMEZ T 5.

5.1.3 < SUMHIC& % AN F—HE

< SOFENT IO, 2. 4. 3T S E R 5. #HHE 217 O Wi 13, B 5-2 12779 F+30

FBLOVHH+00 Wi & 5. ESFIE, WRFIXHE E, KR (WL.320.0 m) OFiK
J£ (Fiiade) BIOHEE L, HERIIERFICOM 2, EiZEHEH#ZE (OBE) (2
LAHESLEBIKELE T L. BB, T4 AIHMBEFENIER TRV, OBE (145
FAHY) TENRD /NS BRDOT, BEDTDAKVEE Kh=0.1g (1,500 FFfH%)
EERHALE. a7V —b, SRBIOHBOERE, RHaEJk X OWHEREMZ X
5-1 1. MEZAFIL, WKF20, #HERF 17 & L7k,

< SUMENTIC X DR LEHR OFER, LERZEEEZHERT OO0 F AW F—
DRI, 5-2 |Z/RTi8 Y, F+30 Wi ik FL-C & FL-D, H+00 Wrig Tl FL-B
WV IAS, ZNOLOFEEIY THOSRICEEIELZ L EhoTc. HANF—
DORE S, F+30 W<, RS 10m, 0§ 35m, Fithmld s LEEEED B DO FEREDS 50
mCThb. £72, H+00 B <, S 10m, 8 35m, Fiimix s 28D 5 o
2A50m TH 5.

51 A BELFLaVI)—LOYH

H A R | HAL | CH#EAE | CM #osis 55 2y J—h

B p KN/m?3 25.50 24.40 22.54
FREEMEARE | E MPa 12,760 4,000 20,000
AT G MPa 108
Ry Yol v 0.3 0.3 0.2

R 7] C MPa 2.754 2.009 0.000

PN EE 1 0 47.5 42.5 25.0
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1.5x1019m/s

A A
0-.1/4H: - :
2.7x1077 m/s (2Lu) EEEE:——.:
Mooy SRHEKIL - BRI,

6.7x10"7 m/s (5Lu) : :
= h=7>939F>4

5-26 ZERMBITETIL

% 5-3 fEHr—X

HHIF—R 1 2 3 4
. ‘ 1.5x1019, 6.7x10°
a7 J— b OEKREE (mls) 1.5x10°10
(FTHEH)
AR OEKEE (m/s) 6.7x10° (1/4H LAk) , 2.7x107 (1/4 LATR)

N—=T T I70F T DiFK
¥ (mis)

SLREHEAK AL HY

FIHE B O A B AE T 7L HY
EERHEARFL L oY 7L oY

2.7x107 (1/4H LIi%) , 6.7x107 (1/4 LITR)
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5-27 DEMTHE R Z LLT D@ v /-7

7KBE(m)

7KEE(m)
- 160
125
90
65
30

@)7r—23 @HHr—24

& 5-27 ZBEFRBFTDHER

R 7 —2 1T, & EREICE 7 AOENNE NSNS, X LTl
AT TR, FONEELENDMELS o TWD. Z T B Figicmis
THENMERL TWDZ ERbnD.

FIR 7 — 2 2 TiE, BBAPEKILEAND Z LICLY, ¥ ARENIERT 8
JEADRRE KRS 22 &R D05,

[FIEH 2 — 2 30, BN R T KD AFELAFE S 72 D E R EDER TH D A-
AW EOR S ImHY OEFIZ, 50Lu LLF D 6.7X10°%m/s OF KRG E 5 2 (&
LR Z BRGNS ST 2 AR, FTHk B oS LA R 23R K TR B
DD FREICKALNOBRNLEREET MELTE LD THD. £93T5HE, Z0O
W WICHEN PR b EmSFEAET L EBNDNS.
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FIKIHF 7 — 2 4 Cl, 722 EWmE» S TREICKALR DN o722 L ThH,
=R 2 ERUEIICENIEKILEAND EZLIZE ST, BREGEIIOREL
(S EMNTEDHZEERLTVS.

5.2.3 A2V ) —rDBKFEHDENICK SMBKESMES DR

HAKBRIATZ ICIFRIORE & & big, MRAKRLbLbEX har 7 U — MNIZR
ié LTV EHE L7256, RCC OB KRIREDENIT K - THRIBAKZS Tl o2 i
T AR ERF Lz, 27 U — M AT, —HA9IC 100 FREERRGE L
THIFEALRENMET LTV RN &75>‘ﬁl%zhfb\é
::Wi, X 5-27 D —2 1 OETNLVERHWEEIEEFRITICBNTa 7 U —
BRI DIEE T 21T\, B 5-28 (2”9 X 91T, RIBR/KIE 234 O FEE & 25 8)
MED I HTEALT D hRkDT-.

140

—0-7.4x107-10 (EREtHE#{HE)
120 1.5x10°-10 (CB0DERE D BAEKIFEL)
==7.3x10"-11 (C80MEEE NHZEABKIFEE)
——1.0x10"-12 (RODDHAERT >4 Y — k)

100
80

" (m)

JKE

60
40
20

0
0 10 20 30 40 50 60 70 80

LM > DEEREE (m)

5-28 200 £ D A-AMEAVDBEEADSH

5-28 TiX, B 5-26 TR D A-A B RITR W T, RIT 200 4% 1T 3 KR EL
DEWVIZ L > THIEIIOGHANEIELLNER L. FlzIEF a7 ) —FD
BKEREE 7.4X100%m/s L9 2 & (B 5-28 TIXFHM) , 200 FEEICIZE LD Tl
i (EJRmE D 75m OALE) F CTRIBRAKZNBIE L COKEMERT 2. EZEOBLY %
KRB TIE, 1.5X100m/s 205 7.3 X 10 mis BREDENE LN TNWD Z &b, [
BRAKZS P 7 R U CRKIEDMER T2 01X, 200 % TH X A0 Bt bR
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FRE COHEED 2 FREL VWS ZAFETTHD (K528 DAL P LREAD
M) EEZ25. b L, RCD X AD4 a7 ) — MEAOKEM 1.0X 102 m/s % fife
&L iT (B5-28 TiXikEa DR , MBRKITIZE A EX A ERAIOREIZ
LEEDHZ LTS, OFD, B OARREFTZE > T 5K EENPEKALTH
25T ENETNIE, FLERENICKE LOLE LREE R 5BENNIERA LN ES
5.

5.2.4 EAHKADET

NNP1 Ti%, 5.2.1~5.2. 3 OfFHE RNz, 27 U — FOIREIS I DOFRAE %
RIS D720, X LORKERE (7uey 7 0ES) &2 15~20m L EL TV
5. BNHEKALOBIIRIX, 7ry 7 ORIOMRET L ENRELIENTHS.
ZD, BENPEKILOBEE LT, 5m 28H L. /AR Kk L 5kE
BHTEA7ET T, IRICEDORMIZEDKALRBELLELGATH, 7ay”
BRIER T 2 HBEN ZREHMEU TIC MRS EL 2 LRI T 5. vk, #
NHEKFLOMIRZ 6mIZRE L TY, el LERINGGIEN OIRBEREATHE T 5
ZENRTEDLN, 7ry 7 ORIN20m OEGEIIARE IO 720,

F7o, BRPEKILORE S 70 m D56, RICEET DHIFLEOIEE S 1.0% TH
HERETDHE, BV A O BEAKILOMMEIZER IR TS5 m+70 mX0.01X2=6.4 m & 72
L0, ZOGETHORE FERSNDBENORBELHET LN TED.

5.2.5 IENHKADEALEICLSIR MRIBHR

NNP1 TiE, $ENHEAKLORMEEZ 3 mOrS5mICEET 52 LT, HILEEEZD
10,000 m 759 7,000 m IZI ST Z ENTE 72, BlziE, N—D v a v TIEICk
HYIFLOHEE 7 ¥ 7 #E O i Bl 9% 90 USD/m 245 &, BNPEKFLDORK
fRAZHET 52 LT, $03MillionUSD @ =t 2 MEIIENFEBR T 5. ENHEKILD
HIFLAR B2 U D 2 &0, il RCC X A THHEILE A% 13 FREIKET 5 2
MNTE D, Fio, KEZ EDJeHEEOHIFLEARIE 380 USD/m F2EE D L 720, Bl
RiT LV REw.
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5.2.6 F&H

PENHERFLICBI L TR DL fim & L R IR 7.

1) Vi 2 kot FDM 2 X B2 MRt L 0, P NP K FLOEL E R & 3
JE)OARPRE ORR A R, ¥ LDOZEME L, RIKREMLE L 72 58N PEKLO
i (AR 2~ L7z

2) $MIE 2 KIC FEM IC X 2 RBIRMHTIC L 0, ¥ ARIERICBIT 2 BAPKLIC X D
GIENRBEN RO, a7 U — N OFEKFEEOE N X 5 BIBKESS
M AR L, ENPEKILONEMEREZ R LT,

3) LLEXY, 2%kt FDM IZ X LR ZETMATIC XV, EEAPKILOE ERIE & & A
BERN OBE IR OBR 2K, & AOLEEVEDNHESR SN RETEICE T
LR ENPEKRILORF FEE R L. 7ok, SEMREENPEKIL % 5@ A
T2, HIAMICE DHLEE L EE L D52 000, 8 6 ETIE, HIFLY
EBIOBECOW TR D.

FI1TETIE, FE TR RCC ¥ LDKGT - il LOREFIEO AL EIES 572
DI, RCC & ADKEBEME LM DWW TRGE L2, AR & B L C5E Lz ki
Z LA RIZRT.

1) X ABIROKENEZWRT D700 EE LT, B THSICTE 28855 K

RO FEE R LTz,

2) FTHkB OBEEEEMRT D HEE LT, XM CTBEGBOITOFAEZ R L. 1T

Mk H 2% Coldjoint TH - T, WUIRMHEEZITXIX2 7 U — hOHEFMEIZRT

R Th, KEMHEE LTOBLENOITIHBORBEEZHBIRTELZ L 2R LT,

B, ar 7 U—hLFETEHZRWA, NNPL TlE, RCC ¥ LADEHM R « 1%
EWDFEEO L LT, RCC ¥ ADRUAKIIZONTHRE L, RFHICET D
IR A % — U o T AR IO R G F k% R L7z 10719),

S35 3k

1) Seoka, T., Y. Aosaka, Y. Yoshizu, T. Tabuchi: Evaluation of the Dam Geology and
Geological Risk at the Nam Ngiep 1 Hydropower Project, Symposium Knowledge Based
Dam Engineering, 26th Congress of International Commission on Large Dams, 21pp.,
2018
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2) WP IEEZ, BRER, SEFE—, HHEA  IARXETL=7 v 7 1 KI)FERT
Ex (BOT H3€) ([2BI1F 547 A MUEF R K UOME U X 712250 T, BARSY
LEH, KA I, No.246, pp.52-63, 2019

3) BAME IS HAREESE, KNEEARSL: FTL=7>v7 1 OF L - ¥E
FTOBF (GF21ME) , X AHAK, No0.899, pp.49-59, 2019

4) EHHEPE—, HAKAZ, EHIE, AT A AETL=T v T 1 KIJEE
Tyl NOEXL LEFETISHBL L 7K LSS E o MU TR R, MU
2 (2023 FHAEH)

5) EEE—, HBIAREE, HRAZL R, TR —ER, FEHEE X # CT % HV 7= Modified
GIN TiEEAMP TOZ T v MeERo ik, tARZSmICE, Vol.76,
No.4, pp.394-404, 2020

6) HMHEA, M EEH : 7ARXETL=T v 7 1 KNFEEFRO X L O FEFEHH] &
ZEMORE, TR, No.387, pp.51-54, 2017

7)) KREEHIT, ARSI, Yex RMEWE  EEHA~V v X # CT Ax v F—%H»
o=V 7 a7 IS, &) ARSI HS, pp.81-86, 2017

8) M T % +oEEEE —mE AKRE % (JGS0561) , 10pp., 2020

9) WHRIEZE, MMEN, BEZMP, MLz IAAESTL=T v 7 1 KIIFEE
T IRAESEE AT 24 LEEOE AW T —ORR, 52 FE AT
KREFR NS, 111-398, 2pp., 2020

10) US Army Corps of Engineers: ENGINEERING AND Design Gravity Dam Design, EM
1110-2-2200, pp.1.1-4.11, 1995

11) https://www.century-techno.co.jp/download/ (&8 : 2023 4= 1 H 15 H)

12) US Department of the Interior, Bureau of reclamation: Design of Gravity Dams, 553pp.,
1976

13) https://www.cae-nst.co.jp/products/femap/ (88 : 2023 4= 1 H 15 H)

14) K7 ¥ 7 #E O OB EE D 5 o BB

15) Centennial Reservoir Project Roller Compacted Concrete Dam Opinion of Probable
Construction Cost - Draft (http://www.centennialreservoir.org/wp-
content/uploads/2015/10/4-OPCC-Tech-Memo_RCC_R5_compiled.pdf) (&0 :2022
F1H26H)

16) Aosaka. Y., M. Hanamoto, M. Asakawa: Hydraulic Model Test of “Ski Jump Spillway
with Multi Flip Buckets” applied to The Nam Ngiep 1 Hydropower Project, Symposium
Knowledge Based Dam Engineering, 25th Congress of International Commission on
Large Dams, 21pp., 2015
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17) Takahashi, T., Y. Murakami, M. Asakawa, S. Tsutsui, Y. Aosaka: Experimental study
of ski jump spillway at the Nam Ngiepl Hydropower Project in Laos, Symposium
Knowledge Based Dam Engineering, 85th Annual Meeting of International Commission
on Large Dams, 11pp., 2017

18) K E3mik, MG, HWEE : FLA=T v T 1Kk Tav=r MBI HE
FIAS DPKIED R 20— 2 % o 7 A GBS T oo K BEEIR 528, % 7] + K, No. 393,
pp.13-20, 2018
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EO6E RCCHLDUEERLEERIEZEHRTES
RCC BT

6.1 [XL®HIC

AR TIE, BRHY A7, TH GEL) VA7, MEELZE) A7 BIOANY X
7 ZElET 52 LN TED RCC X ADOBEMRERG - i LOFEERET D &
FHMIE L, EIENDLE DS ETIE, RCC X LA (MEL BLA, HIK - H#dEw)
FEOAFLIZOWTHRE L.

—7J7, RCC X LD FENGHEI =L LTYH, BR® EETO RCC & A
HEE T, ZEE - ZHEREEEOHNIOIEL X280, T RRE LD AR
VA BGFET D, TOV AT RHEBT 5L, RCC DOFEE LU RCC ¥ ADMEEE
DR TFICHEL RITTAREMENH D, DL R AT 27 Z AT 5 7-DI213,
RETFEORIYLTZ T TR <, ZEE - ZRREERICHLEICTE D LFEL
Bl L, RIEEBOHEHIMN ) ZHE (—) TH20ERHS.

F£72, NNP1 Ti%, £ L0 RCCHFHFIZHKL D, & LIEBEHENICBWT, AEHE
PR E R o0, 5.1 TRTLEIIC, ¥ LAEEOFE AW — %2 ikE
5D, K3y ADTREIEL 7=, M T, FLADOT Ny b A2 hOHWEAR
B OKFEFREET) OXMKROT-DIT, & HFEEEIRER X O RREIL0 2 5Em L,
A 11 » H OKIEZ TRRRIE & 2 A MEEED U 2 7 BNBE L. RS, R LS
M- &N EXBISNDHEET U7 TlE, Hr AOTRRELETS, X AOHHIHEK
DOBIEFEEHIC X > TIE, BRLUEDBEICORN LR Y, FEIIREIREELRKIT
THREMEDN D DH. T DY A7 ZELEET 5708, RCC & At LA FEM: )R % [A)
¥ ERNH ST

UL E&ESE 2, A TIE, RCC OER L NRCC ¥ ADMREZ MR T 572012,
RCC # A I3 20 Lt (e LAk, e LFRIEE) Ol KO RCC # A
D E LA EBT 5700 LREICOWVWTHRHET L 0T 5. LT, B
JR7, TH (581) VAZ, MEFREI A7 BXOANY R 7 ZEEET 52 &R
TX25RCCHLDEHM LI LTEERETHIEEENETS.

£, B6-112RCC X LDk TR EZ T, MiFAe—7 1A v —1iE%EEH
L, #LOEFANSHEFANCHEIT T, RCCEZFHF LTI TSHD.
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6-1 RCC # LDEITIRE (ERMNSELD)

6.2 RCCH LHEIDMEIAE

RCC # A 1%, RCD LiEDOfE LEAMTD X 5 I S TR 6T, KRAITITE
iR I TV, F72, RCC ¥ A TICEHF T 22 EHEE - ZHEERITIE,
WHOIELSENH Y, KRR E# U, ToOEM %2 —EDOKAEIH
e (&) T2 LIINEETH 5.

AKEITIE, ZNOOREEMIRT D=1, ki L2 U C, RCC ¥ A Lo
i TALEE - FIEICOWTHiETT 5. £72, RCC & A Lo T HEDOUEE MR L,
RCC # A Dt TFEDGHALIZ OV TORT.

6.2.1 HERET
(1) M=

AEAE T.ClE, RCC ¥ A T.OKE Tk - FIAOMESL I L OMEE B O A%
B &9 5. BARMICIE, ENRAREREY, BGEAGRBREY, & 1 BERERE T
BXOE 2 M3 T2 FE L7-. 7238, LRCC OEARBRMEY B L OB T
Skt L 7=,

(2) BEa=BREY

2008 F2 5 2015 2T T, BRNEARBRBY 24 A 07 U7 TRREE LY
TV AT RFETEM L.
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RCC OffE FifEHE, # A PED OPC, ClassC-FA (MMFA) , {LZ#EF#A| (Types B
&D) , NNPLDOJFA LKL VR LB (WA L) Thb.

FENELA BRI 13, EARL R RGEAEZE L, RCC OEMEL O AR X
OB FERBRICL S RCCOME (ZFLvyvaaryrz)—h, flifkarr U —1) afk
AL, MERIZ RCC @ NNPL ~Dii M Z Mt Liz. £, FRICEHRE (M
365 H, EAEs@EE, HEiE - BIZ5EMRE, ¥ AWRE) OfRRE X ObFHRMAl O
WMoz s ) — NOEFRERFFIZOWTRE L7z,

2015, 2016 fFlTiE, BlmBLA B D 2 NNP1 iR CT%EhE L 7-.

RCC OfFEHMENE, 3.1.1 & 4. 1.1 \Z/RF @Y, NNP1 O3EE . CHEHT 5k
ELTe. B, BMIZINNPL OFHMELE T hCcllEINS.

BRGR AR 0 1L, BMORMEEZEET IO RABIEE & b2, FERARICLD
RCC O NEZMR L, BAMIZ RCC @ NNPL ~DiE A A L. ¥, A%
KOM EICEIHEAE/FEOEILBIRT—DEY T 4 —DREDOLKELR EITHONT
Et L7z, F72, OPC, FA B X UMEFARFANC DWW TIX, B OM B A kst
L, BLORoMBHEZBE Lk,

(3) % 1EEBET

55 1 [EEER e LI, E#o RCC #LE 77 » M L OVENL LT3 2 Hig 2L
ML, BlEkkB KO LRk - FIHOMNL 2 EZ M E LT, B6-2125R-T X9
12, K15mXK3BmxX3m (K 1,500 m®) ORERT = v 7 ML, REhE L4 %
fi L7~

BafEE L LCX, vy AT y—, U—h U7 o —, Jii TARE, i TFIE,
a7 ) — h#BE, KEM, RCC (GE-RCC &ir) DEEMBIO=a 27 U —FD
ftEVRETH S.

R TR BTSN, LFOm@YRT.

AVVRT Y=, U—=A YT o —, FEORE, HAAEERE, 27—
NOIREE, VBHE, ZE5&E, a7 U — hOESRERE 2 EZMRFEL, RCC DR
i AT A Z & AR LTz,

a7 U — FOEMTRE, EHEGIEWRE T A&, fBR7e vy rhbay
ZERI) #MEEL, RCC OERMEZWMET D2 L 2R LT,

JFNLE KRB 21TV, BAKIREZMRIEL, RCC DERLEZMETHZ L%

B L7z,

FT#EE (Hotjoint, Warm joint, Cold joint) ZLPREZ $fE¥ERR € L 7-. RCC (GE-RCC

i) OEEMBIVO=a 27 ) — ot EVREEZHERT D720, 14 vEY
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R Z—Ilckiklr7 ey 7 28k L, Uilrnm a2 @lg2 L7, B 6-3 |2 Hotjoint
& GE-RCC & RCCHER DB LI Z /T . ZOR5E, Hotjoint, Cold joint (7Y
— Uy N7 T T MBI OBERIL, oWnidiel, MEICEEL TR, =
Y7 Y= MI—MELTWD Z & AR L7z, 7, RCC & GE-RCC DHiA
[FEEDFEFR & 70V, RCC OERME7e K RET 2 M T4k - FIEIL, FEhE TI25E A w]
e & HIlrd 5. —J7, Warm joint, H#EALEED Cold joint 1%, #4&1SEHIC A+
53C, RHEFMENRERD T2, TR OUGENLETHD.

5, BLAEERSClE TAbEE « FNEZ iz >0 TR L, RCC O SVE & MFET
%HZ LT, RCCHLDE LIZHATE S Z &2 Lz, FFIZ RCC OMME %
PR3 D72 01Ti, FT/kE B, KiE o[A1%, RCC -+ GE-RCC DJifi TFNEZ2 & A3
HERK T TH D EFHMLT-.

6-2 3 1 BIFEEBET DR

(1) Hot joint MIFFER (2)RCC & GE-RCC Dz F &R
6-3 LIMETE D
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(4) % 2 [EEBRET

NNP1 D=4 A THTIC M U725 2 ISR E L Clx, RCC 4 A i Lo fiE TATA4k-
FIEOMESL (FRRER) BRI OMEEBOEMEAEZ BN E LT, B6-41R77T1EY,
TR & 2 AT 2 AT 12,500 mP B8 L OVE X A0 it 2 RAKEDI Y 30,000 mB
D RCC I LT,

55 2 [ CoofERIE, 5 1R COBMEEIC L0, fi TRk - FIEE i
7 (FFHERR) T5 L & bic, —HOIEEZKEMICITS 2 & T, EEBEOHIMTE A
PRBHZ ENTET.

R ey, e

_ J S

(1) FERES LEFE (2) £ 2 RIRFHDI Y

6-4 3 2 BEEBET DR

ek, H1, 2B T Cl, EELE D EDED RCC &R TH T
LI, MIARRZREDANBY A7 BRET LAtV S BESND. —77,
FH LDOFER T TIE, RCC OFFFEN 200 7 m* UL ET, i TS 2 £ Bk
Sz, NV A BREFEETLEEZ LS.

(5) LRCC mECEEAERMRY , SERET

RCD LIETIE, {KRHE 7 & DO RBEEEIESCR WG, AT T a7 ) —Fh
ZEH T %723, RCC Z ATiX, LRCC (80~500 m*FLfE) AT D Z &%V,

LRCC O5f#iL, RCC LIt d 5 &, BNIFEGHM &Y 240 kg/m3 FRE &, BEl G
ThD. £, NEBIEEEIC LV EED D Z E RN TE 52, RCC ERBRIZA V7 K
T TCOEWMBIONT NV R—FTOBEHLNAETHY, HRAT U Tar sl —
kBB L, KREFTROEEME LAARETH 5.
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BL (AR, i TAh4E - FIEOMENZHBE LT, LRCC OEAREBHE Y B L O
B 14 SEhE L 7.

6-5 (ZHL G FERA D DRI, 6-6 |2 FAER it T MR & R d.
BCA BRI Y B L ORBE ToMEIL, av AT ri—, U—=hbE YT 4 —77
ExFME L, LRCC O/RFEAZakGH L=, £/, i Tk - FIEZ e L7z,

(1) 4 Y SR DR AR (225> TR (3) 80 8 D4R A

S

M TILEF—HFIZLBEHL (2) NERIREN#E 1 Kk S HHE &

6-6 LRCC M EXERfE T IR

6.2.2 GE-RCC fET

2.5.2(2) TRTHY, HARD GE-RCC D LHIETIE, HILESORE, /I
MIOEAEEHEAE, EAOHES, FEOAR+S7E, AU X7 PFELT
W5, 2T, B6-7TIZRrT L9, RCC DEE L RCC ¥ LDMRER MHERT D 7=
WIZ GE-RCC O LHEAZLLTOBY ET L. 2 bOBEF X, AAKRTOMLIC
BOWTIEYURTIEDH 20, FEBOHERTNITEL2E 0N H Y, ZEE - SR EE
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BICHl)E C& Dl T FRENEf STy RCC X AR TIE, T b OWEN
WEENOEE L0 D,

£9, GE-RCC Ofii LIZITEHREZEE L, EHAHIZ2EMT 5.

EILOWERDTFIET, SHEICIVZEILL TV End, ZARSEILMMREIC
XHOENEL TV, 220, BIEBLOEAMBEI Y~ b Lo, HH
a2 2R 5 (RFQA)) .

WIZ, 7707 MMOEANDUERDITEL, EEFEEO NN VIZ7 7T M (B A
v hV7) EEEIETIC, LEOHEICTS T Y MMEEALTWZZ Enb, IE
ABICIELDENELC TV, £22C, EHAAZYZHWT, FEARENDND X
N, HBHZ7L—L&2HH L= RCC LICREL, /77 MMAILICEATSHZ &
T, EARE (20L/0.075m3) ZEEHT S (RKF(2) .

1% \Z GE-RCC #ifi[ll O DIER D ITHEIX, FEE 1 A THIE O TW2Z &b, il
BORNENREL TN, 22T HEEE 2 AMEFNZ LV 2 DONEIRENE 2 W T,
A CHLPH & i D 5 2 & T, (EERF O fEfE RS LOMEERE T2 705 K 9127 5 (A
B (3)) .

F72, RCC & GE-RCC DS OHKHE D & feFEIT/T 9 7212, SEIC GE-RCC %
WNERIRENEE THE[E D, 0%, 15ton DIREI z—Z 12X Y, GE-RCC il 4~6cm &
RCC % [RIRFICHRIET 2 Z & & 92 (R @) .

(N ERAZFAREICLIFAR - FAMREE

6-7 GE-RCCHETLDHE
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()T L—LBBI-EBTS™ FHD (3)2 AT GE-RCC DFEE S
AR EGE

(4)RCC & GE-RCC DIFFAEDHRE O— S K HEE
6-7 GE-RCCHEINDHE (#iE)

6.23 Jx¥—Ty 0B

2.5.20) 12T, EROT 2P —x v VUETIE, RCCOT = PF—x v VN
Z 5 ETRAFICER S NDD, BENES, X7 N7y 7 OEMOEITR EI
EVE.SNDHZ LT, RCCOFEMETT 5. £z, ZOHGIFFRAITHTA & 72
D, ZLEEKDORFASL=Z 7 U — OH72E, RCC ¥ LADMRENME T T2 AlgefE
Nool-. 22T, B6-8|Zr9 X952, RCC DiE & RCC ¥ LADMREL MR T
HTDICT7 2 — oy VB AT O@ Y ET S,

%é1mmm@cﬂﬁﬁ@ﬂﬁ%7;#~:yvﬁm% :%%%%ﬁféﬂ?
X (1)) . BIFCH > T, & 120 mm @O RCC Z#I L, 7L — MgERKIC
Wi BT, 2.7 ton O)%:J—H—7LJ: DEE 70 mm (2t B3NS XD ITERET S (IEI
(2) ~(4)) . YEAPL, B LY BB TWATE®, g TH 5 Coldjoint D
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FIHEE OEBRBELS THY, RO FELNED Z 0D, EEORMEMCH D
RTFHZENTED.

HERE LTIE, RCC (Hotjoint) OMEIRIE, BUKEA (BRIE) OEREEIZ L > TiX
?<éi£k?5&kﬂ@f%ét@,MI¢@+%@§*%$@E%&@%.i
7o, M ORIPEL, BREEMMET D720, T H—TCOBRENLETHDL. 35
iz, = o Ty F—FIic K pEEEHIZL - —HEE AR, Tz
CEBITRIENE S PEBEENBR S IR D, b= F N AT —v g Y ERANT,
JEEEB AT .

(3) 7L — hEREHI & % RCC DERE (A IER—F 2k % RCC DERE
6-8 TJx¥—IvIREDHE

6.2.4 GPSEEBICKSEREEE

PERDE B IETIL, $AEn — T O AR EHH & i E A2 2 LTz
D, iR KEEEL 725720, BERRREICEIDA2FELBIAEL TV, £2 T,
6-9 |2 RT XL DHIZ, GPSEEEIZ L AHAEE A4 A L, HiE&FH & 65T [R5 2 i1
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RHNCDN D X OICdEFET 5. GPS #iEL, =% — LIZE#HMEI RSh, T
RERBE LRSS ZENTED.

6-9 GPSEREICKDEEEE

6.2.5 BUKEBEEEE

PEROFTHER  (Hotjoint) oA FHiEE, B 6-10()IRT XL o1, FA—A% L
XL TAREHKLTCHWE., LL, KOBAEBIZIESSER™H Y, BADOMH ERN
DEFHCIRREICIZ S D& NAE L TV, 22T, FRF () ITrRT X 51T, EMEKK
HE (EREKEFRFICEN T 25EE) 28 AT5. ZOEBICL->T, KEEE
WIZEHSEDZ LT, KOBKBEORXLDXZUHEL, WUREBAZITO Z &N
T 5.

(M R—RIZ& BEKEE QEEBUKEEICKSBKEE
6-10 BKEBEDOHRE
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6.2.6 =AHKADHIA

5.2 TiX, AEMRENIKILORF FIEE R LR, #HT 5 ICIXHIFLIEE 70
m 2 T L0%REE OHI LG E DN LB & 7 b 7=, EENPEKL (88 10cm) OEILS
B ETT 5.

W, ENPEKILIEY 50K E 72 13K FICELE S5 A O 8B 7 2 Al
L9 %. RCC ¥ AT 5 EARIE (IE 3mX &S 3.6m) TiX, &fEE
OHIFLAATRE /e KA 2 5% B 92 Z LR TH D, Lizdi-> T, /IR HIFLI
WMAMHT 22 212220, HIFLREDIRTIZLY, HFUERZF L T 57-0I1Ck
BEEOARBBIME, MERELT, TELEMEESNI X FBA#EINT 5.

HIFLGEE LTIE, BEOESVWe—& U —TIETiE, HILRFERELS, a2 I3
BN, R—T g TIENREE L., WHAONE THEE Y T, —h v
Y IIEOHIFLFEEIX 25%, v —4% U —T{ETIE LO%RRE & S TWDHH, ZRIE
B (1.0%) DD 720I2iE, UUTICRT L) RWENLETHD.

9, HILEBOEER X OHLAEOFERRETH S, BAEMICE, 7oh—
4 T HIAL, AL A fERICEET 5. 7o, fTEAAN Y~ —IZ L 5RE)
ZIEIT L7, T~ — & RIS ORI Z BG4 7 TRERET S (K 6-
1) .

INHLOUEIZLY, N—T vy a rTIECLPHIFUEE 2/ L, K& P
D) T0m MR CEAREZ R E T 5 Z LN AEEL 72 5. NNPL OFEfE & L TIE, ~X—
Ty va r TIRICLDHFLEE A, v —2 ) —TiEE RSO LO%LINIZN S 5 Z &
NTE, EENPEKILOBHEIILEZ A ELTHZ ENTEL.

THEILRICOWTHE, v—% U —TIEOHIFLEE LK 0.8m/h (8m/h) , /X—F v
Ta »r LIEIFR 3mh (30m/h) L7220, BRHIEEE 3K 3.8 (5EME & 72 5. i Lk (A
K OHIBER ORRE - WERFRIZLER U TH LS. NNPL OEENHEAKFLOHIFL
ERITK 6,700m & 72572, £920 » A O TREEMICHET 5. 72720, v—x1
— LA K 2 TRREMIL, BREBLFEXEZMOT L THRETIEH LN, £0

B, RVEEEN TORBIEEICL2ROBE TR I N A2 3N+ 5.

HIFL=a 2 MoV T, EE 7 U7 EEOHIFLEM Y 1L, v—4% U — Tk 180
USD/m R, N—h v a LA 0USDImMRREE L v, BT ZL T
HIfL= 2 b &2 e F0IZHIT 2 Z DR TH 5.
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6-11 HERDHIFLEMDEE S E

6.3 RCCHALBINDHEIFIEE

RCC # Al LICHEHT 5L EHEE - ZERIEEBIIE, BN I0IX62E 031,
KRl 7a kbR 25 el iU, o812 —EOKEICHR (FE—) 562 LI1TK
HTHD.

AETIE, ZOREEZBILT D012, R6-1(1)~ @) 2T X512, RCC H A
i Tl T FIEEOSFEEHH L, RCC ¥ ADJE LR EDOAGHLIZ OV TRT.

HARRIZIE, A A R - 588G, B : AMEE) D OEKLE, C: RCC
DOIEWE EFFEIL, D: RCC DE L, E: RCC DHsE, F: GE-RCC Off[E D, G :
FEGE B ALBR, H o (R KARALER, |2 FTHEE ZLBE (Hotjoint) , J: T/ H 4L#E (Cold joint) ,
K : RCC ¥TR%BE O MERTALEE, L : 384, M : Zofh, 1ZB3 % RCC & L Lo L.
FlEE %2 B E R & TEET 5.

T, FRRCHEFEMSRELAMRICL, MO N —=0 7~ 2 b
(i TFIEEOSE, BEV AN, L—=u27RE) 28ETDH. &612, B8
a e i L REE DS RCC I LOWEICO W Tk s A ER, [HHIFEOE &
L) EnWH Tk AEEATLHI LT, FERBOHIN 2R L, AU X270
BRI DT b,

R, TNHLOUEX, —HERE AT LAY —TLIEBIOKELSP—T
EOWMFIZHEHAT L ENRTED.
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6.4 RCCHLOBERIEZRRY 5-HOOBIFiE

ARETIE, BRI A7, MEEREY 27, TH (1) VAIZBIOANY 27
RIS 5729, FHEEIX 502 EFS RCC # At LoAEREREOM L, F72F
RFlZ, Z4fEE RCC OMERB LN RCC X LADOMEREL IR TE % RCC ¥ LADfE T
FEOEGEIIZOWT, LTFO@Y it 5.

HAKRAIZIE, NNPL O RCC & AR 4 M IS, MEHE, i ORE, Aw—
T A Y —LIEO R, LR ORMNE, RCCIRIZHIT 5 LA E, & A
DY == ZITBT D5 LFNE, MHMAEHIORG 72 E2EE 2 T, mdhi La E
T& 5 RCCHti LIZOWTHATTH2HDET S,

6.4.1 #MHFEZE

(1) #a#

FEEMIE, BAEROMERE (b5 - WER) BRIV, BERES/ NI WVEER
HELTWDOMBZRET S.

PAF & LETIE, ¥ 2ERMAERTEE LM EORAEMATET 5 2 &3
LWEAEDRHDH. £ DOHAEIT, HMWmUL%ﬂle%6n~)~$’iU%%
THETLZ L0 H S, NNPL TiE, #EEH O H MK &23%) 30,000 ton & 7
D,%ﬁa&ﬂm@n~)~$ﬁlaﬂfﬂlmmm(ﬂs&@a)%%&ﬁa
F7, BGIITARRKEMAZED 13 TH 54 10,000 ton Z T TE 294 a3
HLek.

INHOREE LTI, %ﬁ@%kiﬁ%ﬁﬁﬁét (R O E RS & 2R
T5. £, MAMOPRITEGE 2 RE LT, —EomtingEe miE L, ot
WO RFFMZHIRT 5. 2KV, HEF ORI D8 S 1, kRN
End. Fiz, PSR OKEIZL Y, WSS ENE S, B O ER
P52 LT, .iﬁf@ﬂi%giﬁb% e EOFEE TR 2NN T DI LA
7%, Lal, BETOFFICLY, HEENMET T2 L bHBEICH LN, F
BT B A% D BT B 2 B9 70 &, FRICKHEZE LD 2 & TY A7 2T 5.

LEMIZONWTIE, 1EORXRFC 5 BREDOERMEIEY, BEHELfIF5Z &
T, K E DR IR ﬁ@@%%%%ﬁk?ﬁ Fio, HTEEoHhiob &,
BB T O EWI 72 2818 wﬁ SORDEEEHRT 5.
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2) &# (RAEW)

H L TARORAILZEE Lz, JRAILOMERRIL, a0, 2L
THWRAE TR SN TS, SELZFEAOREIZR 600 77 ton TH Y, AR
B RITAK 46 75 ton DJFAZ RIS 5. HE Y 27 OFRBUZ LY, ¥ LDOEEKENK
2 B LIzZ b, FRFEALORBENEDRICONTTFHLTWEZ LY & EER
HICEEE N Z N R, RABEORENREE o7z,

INHORBRE LT, BALEEREL, R EoREs X 5. —JF, JFAal
OEIENETIC O T, EFEICNZ T, JFALNEIAEE L T =iRaE NG
EEEICIFIET D Z BN bhol-. 2D, FREA~OHHINNEEC2 Y, BB
BECTOHLRDS, HERANTITIHFE AR R OEBEEIZ S22 > 7.

—J7, FAIIZEBT 2 EHLE A MR T 2 72D O EEIE, R sk oHEFEE
ThY, FFITNMELTWARAEZIVERS Z&THD. oK E LTE, KITH
— VIV IRERBONMEZ FRHE L, BRRELZHFHEST S 2 & TRAEDEA
1IR3 5.

6.4.2 RRIFOEE
(1) RExfEDECE

NNP1 TiE, B 6-12 2R L) IR ARE L. WEAA TR T ¥
THEOBYTH RCC ¥ A0 Eid L2 KB 57-0100%, BMRETI N, &
MR, BMIERH O~ ka7, RCCHIET T b, RCC DHmEIFRH,
RCC EMH DO~V b 2 X7 7 E O HR T L ONERR DO (kA EE L 2 5.

T, WA ORI ORI E S X DB EDNFRE L 2 D0, T ORE
ELTIE, PRAZHEGICRESE D2 LT, SERILESOIEBEZITV, #Bh
Bk D TREER AT 5.
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B 6-12 RCC & LMEIIZ{F > REREDEE

(2) BMEETS Uk

BMEE T 2R 6-13 1R T L9018, FAILO TNl Lz, Bif il
7T M, BRIESEROREELEE LT, SEMERIERL L OSDL W& e &
OEHERMEIIEHERE T 55 & L, RIEO—#ntfEs L Ch ozl & L,
PIREEIESEDZ LR WRIEREE T 5.

6-13 BMEETS b
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BMBLE T FEBWTC, RCC 23 160,000mP #8252 L a2EEIT DL, BMD
A RIAFE &%, e LT 300,000 ton Z LR DML ENH D,

TR A S0 5 D W3 U il 2 EREL U, 530 O BEBEIF IS I135% 0 OBk D B {8 IRF
WAL CTAERZHIRT 2. 1 HOBRBRFHZ 14 BFE & L, %0 OFRFEIT A >~
TFARCHTD.

Fo, HABARBOEMIZEAEZRKEZ L, ¥ 7 N7 v 7 BRI X DEER
ANEFR—nm—F—IC L REEMOTAZFRRFIITZ 5L 51 L, RCC DFIEEE
DM L7=3BE T, BMEEDO-ODFARABELZFTHETEX L9127 5.

BFHEE T o hvh RCC &7 b £ TOWMERIE CTHDH UL F a7
DOEGIEFESIDY 700 ton/hr ZHEFRF SN TV D02 EHIMICEM L, 1 B OB@FRM %
20 RFRIICRRE L, FRV 4FEMAE AT RTHTS.

—J7, ML 5 RCC DME MR T D120 O EIT, BB RED T
D, BM A, MEH) BXOEHORENMINEERRBIRIEIZ LY K& L
AT HZ L, ELEMFTILE, A E LZEWORRY NN & TH 5.

INHOREE LT, UTIORTHEICLY, ENRBELZMHERT 5.

1) B6-111ZR-T X2, FTOHRERMICEIY IWHERETD.

2) WETOTVREDEROKTEES 20, B 6-12 1279 X 512, FFRITELN
W02 N ) 7T ORAZBERL, WEELRSRDRn Y 7 20
JRAZRINT 5. 723, MEICIIFROEET RCC DIFEMETT 5729,
RZEDOBMAEEME T L THREII R T,

3) &R D GIBEMOBEEITY, BMITAE Lz Ly 2rET 5.

4) WEEHETHAOKIENEDY, SD5VHIRMETFT L8, A7 UV—r0
SEDOVHDOTEEEETLZLICLY, S5D0VIROUELZND.

B 6-14 3 YikERE
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BmE
= RSO ROERRZTD

~ s ST A

535 21 5
i R
HRIE : S st 7

6-15 MFLBRFORALFRERD T HKR

() EMETEERR

RCC ¥ L@ T, MEIC LD BEMOEEREKR T, RUlOBHELETZ > Fo
MBS E E L TET 6N, TO—NextK & LTIE, RCCHI&3 » A DFE
M, IR EO 3REOEMELZITMT 5 Z ENE 09, 20D, A
WL A L EEE T 575, NNPL TIEMEE T2 =2 RCC &7 o h oAl
2, BHEERT D ERRETH 7.

INOOXFEE LTIE, RIMO Tz irT oL L bIC, BHEOATF X
REFECAT O 2 & T, BmmbEA T 5. ZOREE, BMITERIER & IR
5280, BMOAEEAEFEICHET S Z N TE .

(4) RCCHETS > b

6-16 [ ~"d RCCHLE T v MZlE, 4 BEDOIFY A5 miE) ZREL, %
RE3EasBEI S, 162 e L, MERITHZBEHSELZ LT 5. £,
R DWW, /8 D RCC IR ECHICA DY, IXV 1HabY O IRYE
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£ 30705 4.0md) , MY IETER 30205 458) BLOBEGE 2716 45)
e ERETS.

—7J7, BLRMIZBIT D RCC DB 2RI D720 OBEIL, BMEET Tk
NHLRBLE D72, MEH 28 TR B M ORLEE S5 AR BNV EE PR IR RRIC L B b+
HZET, AV AT UV—NEETHI L THD.

ZHHOREE LTE, B 6-16 ISR T EMIFEMEERICY = v L ha T
(B6-17) #RETHZ LT, HEMIHEL TWD LW EIMYERE, HEMO
HHHDR EAEDOE TEMOREKEEZLESED. TORRE, RCCOA LTV AT
—DEE M, KER RCC DMEEHRTHZLNTE 5.

6-17 2y kX)L AT
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(5) RCCEWMBDANIL baURT

RCC &7 T v b & LEIKE TH RCC DEWRIE, ZEE 2.0km, 8 1.0m,
FE3m/s DB 6-18 [T/R TV fha v X7 EZRHA L. ~UL b3 X7 O KIERMRGE
F71% 400 MY CTH L. ~UL b3 U _XT X RCCHET T D & AN R
BELTWDR, ¥ AEEOTE] 350 m OHE THIE S, ¥ A4HEEIICH RCC &
B CEDL I Far_XTEZRELTND. T, DAL Z LAERIKET
OFEHSIZIEAR v =25 T T, v harXT7ToOWERHE, ¥ 7 N7y 70
ERIZELV Ay N—~D RCCHEAZRHELTD.

~YL k3T OlEIE, RCC HTEX LRICKIFTTRENFFICRENW b, +
DIRFEEEA LTEEEOESWEREEEA L. D LOEFIZHLTHEMmL, A
ELT 52T L 2BEATLHI LT, RIELEORRYIELHD. S, &l
DF it it 2 L & HiZ, BRHDOALT T U RAEMHFIEIITH Z LT, EHOME
%ﬁ%%%%&<éhéii&ﬁé%&&@%@ﬁ#é

—7J7, HERIZE T 5 RCC OB iR 570 OfEIX, RCC MET T
F#EﬁA%%if@%&ﬁ%ﬁZOmﬁ ZRG (FRICIREECRE) OB L2 2T,
AUVAT UV EETHIETHD.

:h%@ﬁ%ktf@,&»bny&TéﬁKEw%%ﬁb,E%H%%mﬁ&

R[EDOBELERT 52 & T, ZENR RCC OMEZMHRT 5.

X 6-18 RCCEHADANIL b3 ART
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6.4.3 RAA—TFTLAVY—ILZEDBE

M), NNPL TIIAKFELA ¥ —TIEAFHE LTV edy, RCC ¥ LD mdflax s &
BT 572012, XL FEEITAENPDIAFIZARZ DT T1E (30cm) 325
THAG—T VLAY —TIEDEEATLHZ LT 5 (B 2-15, E6-19) .

A —F A XY —TIEOREBLUOFREIL, 2.5.20) IR L-@EY THD. KRIHA
TliE, ToOEICT 23K L O ER L LLTIZRT.

EFTP, An—T LAY —TIEICRHT REB L OEOREZ L TICRT.

1) Aun—7LbAY—TiElL, KEVAY—TEILDIFERmEN LS, RCC FIEX
TR E 2[RRI L3 57 8, i LONHE#ET 5. 22T, 6.31 :/TTL
O, FEFIEZEOLGE, MEY XA FEER - EBEHBLO M —=271080, A
Y AT w83 5.

2) 7xV—x2 o UOMENFEA L, RCC OIERB I RCC ¥ LDOHREDIKTIC
DRMMDAREMERHDH. £ 2T, 6.2.3TRTHY, 7=V —= v VO FIE
EUGEL, AU 27 Z8ET 5.

3) FIRARNHDHZ Lnh, EEOEBMLOHRESCHIERETASLEL RS, 22
T, 6.2.4 [ZRTHY, GPS HEEICLDWEFEIICLY, AU AT 28T

139U MO 1

K 6-19 RO—TJLAY—ITEICKDITH
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RIZ, RCC ¥ LD EHIE T2 EBLT 57200, Au—7 LAY —TIEOHEIZD
W, UTo#EY I Rd.

V7 hEBlO0Ae—TAREETTH5Z L1280, 1EH, 1Y) 7 bz
DRCCHREEZEAETAHILENTES., XLANREIERIZRHICONT, faxmis k

THrmcE L, EAREFICEL 7Y RCCHRENEITIN, TOEIICHFE
UK T D Z W TE D,

U7 oW, B0 m STk i ORe /), £72 RCC ORI T8 & D
FMEEEELT, 1.2m (48) , 24m (8)8) , 36m (12/8) tHEHKOY 7 hE%
ﬁﬁféU7F%®Wﬁ’ibﬂ%m@ﬂ%ﬁ%%%ﬁﬁé*&ﬁﬂ%&@a

IR AR HOWTIE, FIRREH ORISR (NEPAVIR) 2L, B
TCHGEEL 72N D L EOFTERREM % 3 715 4 FERICERET 5 2 k#wk@ﬂ%ﬁﬁ
2722 Z & & RE LTz, NNPL TiX, IROFTEREENINI-IV b 22 X7 DO RE
400m3h TIREDLZ LMD, LEHT-0 OFFEEIE 1,200 205 1,600m3 72 5. Zih
O ORI R 5720, U 7 IS U TR A % 1/10~1/30 I+ 5.

ZOLDINZ, FIERIMOBNXLFH ZWEL, FIRAEEZZIEL2LT, 18
%t@@ﬂ&% YRR A 2RI T 5 2 L T, B\ RCC & A T A pENER) =R
DRI DRIT 5.

6.4.4 {LFEMFOFME

RCC TiEDFHE & LT, HfpiFTix i@%ﬁwiﬁﬂ%fﬁéﬁ*ﬁﬁ¢’Wmn
joint < Cold joint 2338445 &, ﬂr’ﬁLﬁﬂl‘fﬂ@iﬁﬂmi EREFTRR ST L, T2
PEIEIZ DR IN A

BARBYIZIE, ZEDZRROZEMIZE Y RCCHBENTW & 220 Z 03B 50, b
RN GEIETREOKA]) OWhng R X OHBrRE 12 & - TiE, Warm joint <> Cold joint
INFEAET D, TOREE, FIREE QBN ME L 72D RCC TR 2, 3 HHBL, TR
PRIE & 70 5. — kit & LTI, ZEOFRMFZ RIS 5 2 & T Hot joint
EHEFFT D2 ENTE D, 2 A NOWEICHORN D, LIen- T, {LHRMAIZ
/NS L, ATREZ2BR VD Hotjoint Z#ERF LR N DGR 235 2 LRk oNn .

—7J7, NNP1 TiZ, AR L LEEREOR AT, WELEOIREZE
FOBFOREZERH Y, a7 U — bOEFERE (BA% - KREREM) 1 3HURIC
ZALT HAREN B o Tz

INHOMEELTE, BELEILLED 27 U — N OBFER BB EZITV, =
7 U— ORI 2R T 5. £/, £ O RCC HTRMMRIZIMZ, RV —4
—Z IR Z T L, RCC FIa% D Rres (BN & ALERIAR) & 2 BERIREEE D 4
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WEBE LT, EECIRME N R/EE 725 X5 I HRMAI ORI E % o8 L
92, ZOFER, Hotjoint 73 96%, Coldjoint 73 3.6% C, Warm joint £ 7> 0.4%
BEMRTHIENTE, A M E &b, @l LICoRIFHZ ENTET.

6.4.5 RCCHIRRICHEITEHRLMHER

Z LR O HPHRE G 2 O B A B ERIC 2T T, B RRGHOREENEL 75729,
BRSO EME S N & DA SRS E < 72 5. NNPL TIEEBMTIEH 5203,
FREEBRETLIL IR

I ORI E LTIE, RCC OFIRHEE & fefr LoD L a2 k3 2 BUlH A &
a9 5. BRI, RCC #¥ L, GE-RCC, HnE/2 EDOFKIEET Y 7 A 5%E4AIC
XL, BREHKESOI T —a—r, FR, KN, &7 —77ETEIEE
= T7EWRTSH (K6-20, ®6-21) . £7-, FEEBIOEHREZEEL, &F
¥ VT ORRELUANDYE S AN 8BRS 5. BEROBN L EHFEER LOEHRER
~iE, EERRAEAA L, A& EENTHES D WVIEE SENMEET Y T Ao B
I21%, ELICEELRELRETIHEE TS, £, EaRNERDICoNTELICET
T ORKRIENELS D720, EEI AT 2 EREORK (KEX) LA
EEETDLH. LT, #E, BREREETHLINERIEL, ETDH LICTLD,
i@ RCC & L O A FEMEZN R DRI ORT 5.

ZORER, BRI 2 U C, RCC i LICB L CERKFEMORBEL S Z &N
T&ET.

b Dowmetream Formasork
= i i S k% i % % ki F—i % ki 53 JS—% % g5 S i3 ik

Safety Way g
Sipn Tape | §
@ F -. Erginesen{bor Sabkety | l:—h“
':.‘I:,E
Siop Ling
B g P
@@ .
] a{
Fhlcl'u'll I FIII! rl' .=.:'||-\.":11I'.||'lgl =
= b g = b b i e do b e b ek = e ek el e g
Siop the other machinary during dump truck enter casting area Upetream Formwodk
(1) RCC 49 L B

6-20 EXTUTERIT
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Downstre am Formma ark
i kA _k— k= 3 —A — b3 i — A S 3 — 0 —A % i 51—

Safety Wiay
Sign Tape Signal kian
igtch hian .
= __:[__Engineer[fc-r Sakty)
Stop Line
&) g
_Y_ Sign Tape

Signal bangior Spreading) - )
Enginzer "
GERCC ] for GE-RCD)

(2) GE-RCC 7t T B

Do nstream Formmw ork

[rowunstre am

i a3 k2 i 23 3 i3 3 i3 3 i i 3 i3 A i3 i3 i3

Safaty iay IL Signal hdan ﬁx_g

i Sian T Signal hian . . T

Wigtch har o ek 1341 I E

[ | — [ =
(oo T S = o
+ |
Stop Line Signa.l.h.ﬂan
(for Spreading) | Etch Man

. Qwer1.5m

£

|é!luerﬂn,_

X 6-

GEREC - (for GE-RCL

Engineer
(for Compaction’)

_© Engineer

_'5"_

() EREME TR
20 EXTUT7RSIT (HHE)

6-21

RCCHBH LEFDEERT ) 7RH 1T
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6.4.6 FLODY—=2FIZHBITHHEIFEIE

NNPL TIiX, F20Y —= 7 %A L7cHE, RS TR E Fiflo 2 fE
HORAZEHATHZ EICRAIDANEXEZY THRRICTHL -0, FIRES DR,
B OYTERHEE DL TIN5 AREMEN & - 7-.

INHOXHEE LTE, MILFEELSE (& TOREEEL B DGR
TCRR) T5. £, BUGEHIAHR 2L, Hx, FEE & ZIEEDHFEH L
MR ZEm T 22 LICkY, (FEEFIEEZUEL, FEEMERIREIEDLZ
T, ABU A7 OB RIT B

6.4.7 HB&EEH

RCC & LEEZRITEE O AR H OUGEIZ SO\ T, BEF LZEE GLEITEE) o
FNFNOHRENGELLTFTO®EY) ~T.

(1) %x&

FEH - LR T EE - TRl %EH - RCC X LAHMF R L, X L@RIZEED L5 2
BRENHIF T2 Z LA, B MmE, Zeom b LOTEROMEERIZOSRND,
MR RIS D 2 N TE D, HINA AR T E MM R LD, &
BRI S HREA B LI P —= 7 Z2E L, YTER L AN bUEETE 5 L9
ANEN I ERER =i A

BRI, AxoR@E CARGZME L, daghikddmT 5. £72, RS
DEREIZLY, KRBT LBMREZHET LS. TG THREEGRE LSRG,
O T2 hilr L, Joaf B8O Tasl) 3638, RHICIXESRERBICHE D Z &I
T5. LT, BREFEOEMN EICEDD.

(2) %xF (THITEH)

RCC Dfii L& BMASIOREHIH v, &£FH (FE, ¥, ~~F L) @ RCC i
THEEEZHT D i EE & AR, NNPL ~DBLEHEZHERT L. D,
FAtoh T8, SINFEE, PRAW, 0, MLFHE, AL 0 R EER LB
L, BENCE D K4k G2 HR TR Z1T 5. ZRIT, MR RX AR S,
VEEIAH] (3 V7 M) ERERL, F—L 250 IR0 L D IS 2EE, i
B, =AY —F—, BTV —=F - lO%E, BEEEIVRDOHRE, HiE
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7R R 2 5. £2, EHRICEEEICED FL—=7 21TV, 1§k
A L ARBEOUEE, Bt o b, FERam ARt oML E1285 0 5 (K 6-22) .

6.4.8 RCC ¥ LMETDAEEMHE

6-23 (2773 K 91T, NNP1 @ RCC Tk 2016 =4 7 19 H K v BAsE L, 2018
FA4H2 HIZET Lz, E3IENHE 6 EII/RT RCC X LD EHE L OVt LTk
DEFLIZ X W, RCC DI & 2,360,000 m® iIZxf L, H B E#IFTE% & 97,500 m3,
2017 4F 2 HIC Hi RKHTRRE 9,141 m®, B L OVH Ml KRITR% & 188,110 m® Z itk L
o FEl, A —7 b A v —TIEICET 5 A MR &I R 9 L2 50ek L7z,

200 2,500
. ssalomi/A
mm S ERCCHT =

~ ) o - 2,000
IC 150 ——RETRCCRE —~
~ m
) E
£ i

Nt
- - 1,500 0
;] e
i 100 [
5 S
O - 1,000 g
& e
= Bk
I sp

- 500
0 - -0

2016528 2016578 20165128 2017458 20174108 201843A8
B B

6-23 NNP1 @ RCC $TE% D E#E
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% 7=, Dr. Malcolm Dunstan O 45 8z i, RCC & i T A pEMEgh &RIT 1
B LTRENORETIHMEIND.

— WA, AEPEMEN RS 28% R T RAF LM S 525, B 6-24 1283 K DI,
NNP1 |3 33.8% % = L, ERFERICH A i S /KD RCC & A T EpEMER) =R %
kTN TEL.

S HIZ, YYIOFE T, FEOKETH 5 5 AICHIMIHAKE BIGT 5 72 D121,
111 » A O TREENE DB TH > 7225, RCC ¥ L ToAFEM R oM Eic Xy,
Kig7e TR E & bIZa X MHIRAZRRT L2 LN TE . ZORR, TE®D
IR ZRRET 2 2T, AV AZBLOLE GEL) U AT ZEEEET
HTZ EWTEIL.

40.0
35.0

30.0

25.0 @ ®
20.0 @ e

15.0 @ @

RCCH EMETNER (%)

10.0 @
5.0

0.0
0 2,000,000 4,000,000 6,000,000 8,000,000

& LA ()

6-24 RCC & LiET DAEEMRNZE

6.5 F&H

ARETH LN iz DL ICRT.

1) #BhE T2 XV, RCC ¥ A Lok A4 - FlEA ML L7-. £ LT, GE-RCC
fi T, 7 =W —x o VM, GPS MEEIC X A5 EEH, wAMER I OENE
KFLOHIFL72 & D RCC & A Lo TaEHE (i T7 %3 & O T FIEE) otk
Tl L LI LFEORHMIEZEE L. 2 biE, RCC DEFRB L URCC ¥
LOVEREZMERT 2 & L bIZ, THEIROENI LU= X FOHIBIC b FH53
5.

2) MEHEE, EEORE, Au—7 LA Y — TEORKEL, LFIRFA QM
B, RCCHIRIZBITFDLEME, 2D —= 7B 5 LFIEE X O
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3)

AR DWW TRRET L, i La EH T 57290 RCC i LFRIELRE L.
TR kY, BRI T O RCCHE TICBT 2 ERFMORBELE, AFENED
IR AKHED 33.8 aitdk, S HIZ, Aun—TF LA Y—TIEICL 2 HH
TR TR 9/ B A ER L=, £ LT, RCC ¥ LDAFR M LFiE
ThHhDHIEEFEITDHIENTE ., 25O RCC ¥ LD E Ix, Kig:
THEIREOEMRB L2 2 FOHIBICEET 5.

UbXvy, #HV R, TH (E1) VA7, MEEEZED A7 B8XOAKNY 2
7 ZBET 5 2 LN TE D RCC X LAOREMN el TFEAIRE L.

S5 XM

1)

2)

3)

4)

5)
6)

7)

8)

— BN Z Ll v % — : RCD Likfi THMTE R, RCD TP
23, pp.1-1-7-25, 2019

Aosaka Yushi, T. Seoka, B. Forbes, J. Cockcroft, Y. Murakami and M. Asakawa: Trial
Mix and Full-scale Trial Embankment for RCC Dam at Nam Ngiep 1 hydropower project,
ICOLD, 11pp., 2017

HRER, AHBUE, BREE : JAAE L= v 7 1 KB ET vy =
MZ31F % RCC (Roller Compacted Concrete) a0 35 L OB G 112>\ C,
%1 +A, No.397, pp.31-36, 2018

RCC 952 (Dr. Ole-John Berthelsen, Dr. Marco Conrad, Mr. Forbs BRIAN) 7>5 @
[ HUECH, 2015

W7 V7 #E OB DL D6 OBBUEER, 2015

RCC #f95Z (Dr. Ole-John Berthelsen, Dr. Marco Conrad, Mr. Forbs BRIAN) 7>5 @
[ HUECH, 2015

Brian Alistair Forbes: Using sloped layers to improve RCC dam construction, Civil
Structures, pp.34-39, 2003

Malcolm Dunstan: How Fast should an RCC be Constructed? Technical progress on
substantial hydropower development and Roller Compacted Concrete dams,
CHINACOLD Publication, pp.158-169, 2015

150



B8 RCCHLORE - WIISET %I

1.1IZLC&HIZ

AT, BHY A7, TH GEL) VA7, MEFREY A7 B XA Y A
7 % ElET 5 Z LN TE D RCC ¥ LD ERG - i LRIEEIRET L 0%
Hiy& L7z, RCC ¥ LDakit (B3E: ME, FA4E  BA, FOHE: &K - HiE
W) BEIOWE T (586 F : it LEFEIZ)) FEOEBEYEIZOWTIE, LITOMEY i
LTz

% 3 E T, ClassC-FA ® RCC ¥ A ~DiHMZ <L, 27V — FDRE LS
F6 L OV BE T BLO MR 12 DU THRRGE L 7=

£ AETIE, AWNERIZ XL D SHCRCC 0%t FiEZ L, £ OIRERIL Ot
B L OKBHEIZOWTHREELT-.

FEOETHE, RAEOHBEEZET L X LR X O AR E~OHIE I OERIC
LT, ¥LAOREN (BE - 58 Z2MRT 5720, GHENL L LAEREOE K
X —B XL OEERNHEKILOBEALORE FiEZ R LT,

% 6ETIE, RCC ¥ LDl TIZH T Dk Lt (i T 5ElE T FIEE/R L) o
ERB L O EHE T2 RRT 27000 LFEICO N TRLE.

—J, LR T RCC & A Dker - i LIZHBIT DIETIENREY H D WV A+
5372854, RCC DB B L TOVRCC & ADITEREDIK FICH B E KIF T alfetEn d 5.

PLEX Y, KETIE, NNPL® RCC ¥ A% HWT, FIHB KLLMD RCC O ME
(LLF, M8, 7voyvaaryz7)—rBLOME a7 V- oMEEET) B
LN RCC ¥ LDPERE (LLF, & A0KEMS X OmMAEEZET) 2Mird 52 &
T, FET/RT RCC KX LDOHE - i LORETHEOBEHMEEZ AT I HLOTHD.

RCC & ADKEMIZOWTIE, AT RTMGEEIC X 0 @ A% 5T 5.
1) Z LEREOEANYKILE W T OB E KRR (BKIRE)
2) HLERENSER L3> 7 ) — b a7 OFHER B
3) X AR (RN, Fitm) OKE

WAZ, MRFEIC DWW T, A FICRTREEC £ 0 @ A2 ERET 5.
1) RCC ® VB fH, ZEx&, W
2) X LEERD RCC FE DR, HBE
3) A ARENBEILI-a 7 U — ka7 #is
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4) RCC iR L X AEEN ORI LTz 27 U — b a 7T HERE O 5

5) X LEKNO RCC WHERILE & O 4 &

6) /—~I s UNR—=RT T ATA LD X LK IO LD )
7) ZALIEBEOR—Y 7 a7z kb5 EEE

1.2 RCC # LDKFEMEIZEET HEEE
1.2.1 5 LEEOERE KSR

Z LR DITHER 2 & TR NHEAKFLZ W T, BUSE KRR L 0 EAGRE & &
HIL, RCC ¥ LADKEMIZOWTIRGEL7=.

B KB, #o0y —=v 7 %EEx, BT-1125-756 L (810 cm,
DL28, DL30, DL45, DL51, £5/#4 A Kbmfl) THEM L7z, ZARGEOHEEIZ, 2.4.7
(2o 3FEO PR A 2w L7z,

X \ '\:":!!!illl!! REREERRTIRRE] §L\EL.301.3m
i B )L-51 i CBUFB\;“‘{:—GE RCC (t=20cm)
i , TR0 EL.259.6m
; LERRIEED E1RRRIRERARER! '_! o ‘%‘”’“ '-\'"‘a
7':'{\_':\-\ il DL-45' A /’; CB0F90 L‘k‘l’
E—— 1J%WHE7K¥L \ 111 il 1 | ,:;_’_}'ﬂ.l ~ ;ETOFWS CBOF100 \"‘a‘
1= ~UrErp L e == L EL197.2m
- Codpinse L Rty
[RATIEE/KERER : DL28, 30, 45, 51
JWyh—3% @ DL28, 30, 45

1-1  BIKEHER DX e & Fir

1-2 |2 R RF T X D FLINAKAE D 2L, 1-31Z[A U < #Rm R I X % FLAoK
EOZ, B T-4 [ZR I K 2 KRB OB b E R~ . ’T-2 6B 7-4 1213,
PENHEK LA —E O RIEK S & 72356 OLBINC 7 B E#KE, 4 Bk & RT)
&, BARKSETWRWEGS JLBNZIZAESDHR) OFRZRLTWDD, #EIX
AR LTRBBEZ B L T\ n B X b, EBEOSLRM BRE) 1Tk
WEEZLRND.

7-2 TIx, WBREIAA) D BV (9 5 BEf) CTOILNANM O FEA K E D
N, ORI E & B IR L EN IR D.
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7-313, B’ 7-2 LR U Z R L TWA. B T-4 TiE, ik LT fL(DL2S,
DL30, DL45) 30 ® 10 FETE AR LD B\, £ ORITHIMZE L TV 5.
—J7, 7T HEZIT 4 BREEAZOIIE, ¥IONLBKBRENLZEL TS,

60 W
O
N 50 )
= 40 =
e d A Q
e 3 4 Q
= 30 8 9
2 8
X
z 20
—
\.\_.
10
0
40 60 80
PRI (FRFRE)
O DL-28 O DL-30 A DL-45
ADL-28 (7A MK #) ©DL-30 (70 MliEK{%) ©DU-51 (7 H Mk )
X 7-2 FHNKEZDZEIE
1.6
1.4 ”
= 1.2
&
~ 1.0
g
]; 0.8 =
m 0.6 O
AL
z 04 M
—
~ 0.2 @300 & ﬁ -
> & YN a 7]
0.0
0 20 40 60 80
PR R (RF[E])
[1DL-28 ODL-30 A DL-45

ADL-28 (7HRilkk#) ©DL-30 (7 HRi#EA#)  ©DU-51 (7 H RilkAk#)

-3 ARNKEDZEIL
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2.5E-8

2.0E-8 &

FAREREC (m/FD)

1.5E-8

1.0E-8

5.0E-9

0.0E+0

oDL-28

A DL-28 (7 H Rl #)

60

@] O
O
O
my °
c QI e oo
20 40
TR (FRFfE)
ODL-30 A DL-45

@ DL-45 (4 H [l #)

LIEDORER LY, THkH 253 T & LR D F KR EUT,
PEEZRAL, RT-1ICELDT.

© DL-30 (7 H M A %)

-4 BKFEHDOEL

O DU-51 (7 H Mk %)

SR BH G 10 BER DL 00

= 7-1 BREHEKHBROER
BEATL DL30 st | DL30 2nd | DL28 1st | DL28 2nd | DL45 1st | DL45 21
il C60F100, C70F105, C70F115 C60F60-80
HIFL s IN—=T1yva v
S
BAGRIL (S) g 71010 | 33%10%0 | 1.3%109 | 33%10° | 15x10° | 43x 1070
BEm=C (1)
S
BAGRE (IS) | g 5109 | 23%10° | 6.4%10° | 24x10° | 7.8%10° | 28%10°
HEmzl (2)
HEKAL DL45 i 4 B Kb AL -
HIlfL ik N=Tyvarv n—%Y—
L) C70F115 | C70F105 | C60F100 | C60F60 | C60F60 -
——
BAGEIL () g1 %109 | 65%10° | 5.5%10° | 1.0x10% | 1.5x109 .
Himzl (3)
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FNETNOBGE KRB O RIE, X (2.8) TIHEAKERED 3.3X101°9~1.5X 10
*m/s, . (2.10) Ti 2.3X10°~7.8X10°m/s, F7-30 (2.11) 1L 1.5X10°~1.0X10
Smis L7z o7, ZhbiE, ICOLDVIZ/REN TV 5 RCC DIEAEE KFR%L 1 X100~
1X107m/s LV /NSWEMETH Y, NNPL D RCC ¥ Ak, KE7ZRKMaH 72 < KEME
MR ENTND EEZX LN, ok, Uikl TR b Lo B AKFREIE, 5.2
TTIRB RN CERE LB KSR (1X107~1X10° m/s) L0 &/hE <, fiRhrhg

D ENEIL RCC & LAOKEMZ /NG L7722 21272 5.

U EORRREIZ XY, Tk 23t &7 DR OKEHEIIRE 2R 72 <, RCC ¥
LOKEBEPHERSINTND EFHMETE 5. Fiz, X ARKOKEEZHERT D72
HOJEE LT, B THEBIITA 5 85EKRBEO FEEZ R LT,

1.2.2 X#RCTEEBRFICLHaVI)—FaAT7OHER

X #t CT BTz AT, Ak a 27V —ray (LFa7 &EMmd) o
kA 2822 L, RCC & LDKEMIZOWTHREE L=,

Hot joint & Cold joint @ ¥T#kH DIRFEZ Lg% . Hot joint =27 ¥ 7 /Lig,
71-1 12779 DL45 L GL29.7~30.0 m 7 HEHt L, Cold joint =7 % 7 /LA C
< DL45 fL®D GL29.4~29.7 m O L7z, o 7o/ EIFE 45 mm ThoH. X
B CT MR FARNT X, X R CT TXS-CT 450/160 (341 X 40 pm/pixel) 2 % 7=,

a7 oY 7R T-5 12, Hot joint %> 7 L@ CT #ig %K 7-6 (Z, Cold joint
Y7o CT B %2R 7-7 1277, CT Hiix, > 7 udul%EldEf & L oo,
30°, 60°, 90°, 120°, 150°DWHIIZ2WNTsRrd . F7=, Hotjoint %> 7 /Ld CT i
2B % WL (Window Level) I% 6804, WW (Window Width) % 3615 T& v, Cold
joint > 7 /L CT BEIZEH 1T 5 WL [X 8345, WW (X 4926 &R L7-.

X # CT 1%%4:4‘)?0)5431@& L Ti%, Hotjoint %> 7 /Lo CT g o Jefhir i
Hot joint NfF7ET 5 L ABE S5 2%, CT B & IXHIRR 72 FTHE B (38R ézhiﬁ?%o
7. ©F VU, Hotjoint iIZEBWTIX, TATLTHbAEN a7V —FERED2
Y7 V=M, BEARELTNDEBEZLND.

—J, Coldjoint > 7 )L CT B2\ Cik, W FEfHTizs W\, Hotjoint
Y7z t«%%ﬁﬂﬂaﬂﬁﬁéﬂt%@@ YU TN ERRTT D &9 22
ElXRo TV N2 LR TE S, 2% Y, Coldjoint (28 TIX, Hotjoint (2t
RDEFTHEBEBHBRIZ 720 VW, 7V —2 By MV 70 M OB i) e
FIREB LB ZAT 9 2 LIk, KREMEOBL A OITHEE OBEMEITMHARTETWD
EFEZBND.
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PLEORREEIZ LY, @872 fTHER B 41T 9 Z & T, Hot joint, Cold joint & % (Z
kR OWREEIZ, =227 V= FRE—MMELTEY, 1.2.1 ITRTXLREDOE
BB KRB OFM b B E 2, RCC X ADOKEMENHER SN TND EFMTE 5. 72
B, fTHEEOBRE LFEESINTHDEICONTIE, 1.3 THiFER 2R

Cold joint Hot joint

7-6 Hot joint o CT E{&
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<. %

5 AP S N
LR

3 P

iy

‘ 7
-

. -~
. ~45
A ‘
- [—

B
B
= ’ 2N

iR

71-71 Cold joint @ CT Ei{&

1.2.3 FLEAHEDRKE

EENPEKILB LOF L AD Fim 6 ORAKEZFHIL, & 20KEEICZON
THREL 7.

NNP1 (%, 2018 4+ 4 HRIZ RCC fIax &5t T L, [ 5 H 15 H 2 & AIHIHK A Bl kh
L7, FATIZZOEHNOGWENHED, B 10 A ICITRFIIBITT 5. 1-8
WCHFARNLDZEA L 2R, 6 D 7 IS0 TIBHEIC R TR & & i A RN
R TN, THMND 8 HRICHT TIEZWEMRE L MARSH X, 8 HRICITATAK
AT AMAZEGE L TW D, Z OB OIFKHLO B KK EH-&EIX 2m/HIZ
EL.

TRAKEICOWTIE, WK SHAEICED T, B T-9 B LOR 7-10 1IZR§ @
D, AR S DR RO FE D ORAKITIFEAERLNT, ¥ AR KD =2
Y7 ) — FOKEMEIIHE SN TND LFHETE 5.

U EDREEIZ XV, FTHEE 23T & DR IRO KEMHIT R E 2 Kt s 72 <, RCC &
LDOKEEPHERSNTND LFMETE 5.
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232228822 ee828830a 82333
PPitEItgogo TR EEEEERER
§§§éaa§§§§§§é§ga;3@jtfggg
408 3 4 4 8 8 &R &R EI T S LEL I
U i T 1o E
= mE I 100%
— @Ry | K 150
FHER EL.322.00m 15 &= 1200
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e 1000
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270 800
—~ 250 M
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g2 60 &
ia210 _E,
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150 200
130 §' = = -
E e =
i 110 & P
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e
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Ly
K<k
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; REAHEKTL

X 7-9 RZAHEKI (FRIKFEEEER) ORKIKR (2023.3 &7

1-10 FLRFERQIOTREORKKKRE (2023. 3 &5

158



1.3 RCC # LDFEIZBE T HRELE
1.3.1 RCCHVBfE, ZRE, &

1.3.2 LAR%IZ 9 RCC Offi[E O3, B L ONRE 7 E OB 5 2 &
726, RCC @ VBE, ZEX&ERB L REZFHHI L, RCC & LDz DV THEGE
L.

VB ilki%, a3 A7 v —%iMii T o B ThH. RCCHET T B LW
IRk U7 D2 7 grCaHM L, RCC OEMITFE O RFFEALIC OV T hER L7z, &
VEIRIEEE SO T ORI L 5T, ar s U — MERIZERICE(LT 570, ¥
BERLETHD.

NNPL T® VB iREROEF L, 12~20 P THH M, BLA - i TR SIS
T, 12~16 MBI 14~18 o 2 B OEHE A E L.

VB EOFERIE, B 7-11 1279 X 512, RCCHET T o b TOHEIT 11.8 B,
R V7 CTOVEEIT 139 B &b, BE LMK E & bICERME 2R L,
EENREUTH 10% & 72 0, ICOLDY D FEIZIC FE- S E B 4172 RCC D iE L FHi TX 5.

22 R ERBRIL, RCC 77 > MZ TN L7=. NNPL i oK A E 2 5 &,
BREEMRE DR AT o T2 D, AEFNIARE L LT,

ZEREDOFERIT, B T-12 1277 X 918, ZEREDO ML 1.4% & FRLE (1.5%
FRE) &0 L, ZEREIIF 5%E, ICOLDYDIEEIZ RS &N /- RCC OME
R TX 5.

WIZ, FTIAAKED RCC DIREEL, IREISNIT 2B E 2, OOFINZEH 572
W, 28°CLATFICA2 5 X 9% E Liz. RCC OIREEIL, v=v F~UL k (BMD
HHE) BIOTA A7 L —7 (OIREEKOGAE) ICX VL. £7z, RCCH
W77 PBIOTRR= U 70 2 7 A Tl L, RCC DEPRIZ L 5 #RRFZE LI DN
THHEsR L7z,

FIIA AR DFERIT, 1-13 2R3 L9z, S KIRIE 27.3°C, RCC #iE Y
7 v N TOYEIMEIX 23.5°C, k= U 7 TOVHMEIT 24.8°C L, RIFELITH 1°C
70, HELHFE L & BICERGE (28CLLT) Ziiid Lz LRl T 5.

P EDORFEIZ X W, RCC ® VB, X &EB L ONRE & & 12, RCC OERHE
IR LTS, £, 2N HOFERIE, RCC ¥ ADMMmEICHET L EE X BN,
7.3. 2 LB DEIC SOWT, WREET A 0ER S 5.
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VBIE ()

RCCEIETI b —FIaRIVF —9MB(RCCRLET I ) — 9B (FTE&TIY7)

112—1619 J 14-18%# . 12-16% R
) . a EREETRLT)
17 |
15 ‘ ‘
L MMMMM 1 I T T
. P I TIH I\H‘M\ UHH‘II‘\‘\H (M 1
|
i \ | | LR TR N
9
EREFTEIVY) : 12-20
TIGE(RCCEISE ST >1) « 11,87
7 SEEME(FTERTVY) - 13.9%
ZENEE (RCCRISTIM) @ 10.8%
ZEMHREL(FTHRIVF) : 10.2%
5
0 1,000 2,000 3,000 4,000 5,000 6,000
B4R (2016.4-2018.4)
7-11 RCC o VB fE (2016/4~2018/4 M= RCC #TE%HAR)
1.8
EIRME(RCCEEET o) 1 1.3-1.7%
F9fB(RCCESETIVM) : 1.4%
1.7 ZEFI(RCCRETSVL) : 5.4%
16
X
0
ﬂ]ﬁ’j 1.5
£H
1.4
1.3
1.2
0 1,000 2,000 3,000 4,000 5,000 6,000

Ex4 (2016.4-2018.4)

7-12 RCC DZESXE (2016/4~2018/4 M % RCC #TE%XEAM)
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—HRIE ~ RCCEE(RCCHEIETSH)
—— RCCRE(#T&IU7) —RCCREEERE(FTHIVT)
45

40

35

e w"'wm”“*”" g .,

30

2

BE (C)
(O]

20

15

10
RCOREEMEB(FIIVF) : 28CUT

TIIRCORE (FTETVY) : 24.8C
0 1,000 2,000 3,000 4,000 5,000 6,000
EAZY (2016.4-2018.4)

7-13 RCC MRE (2016/4~2018/4 M4 RCC ¥TE% EAM)

7.3.2 RCC Dif@EIHE, BE

SR 7 8 OM I8 5 Z L 2v5, RCC OFiEOFR L HEEZHE L, RCC ¥
I DRFEC DWW TR EE L 7=,

RCC i O ffAkIZ, i Lo a2 E 2, KREz—7 (16 ton) |
RS 11118, IREh 3MEME CHE L, K DROFEIEN 97%LL It 5 X5 a&ﬁi
L7=. FTi%=V 7 ® RCC # EaBRIT, 18 (300mm) H7-Y 6~8 [RIFRFEICFHE L
KLV 275 mm OF ST, BAARREEERBR (RIE) %% L.

RCC DO DR L HEDOFERZR T-14 3 L OB 7-15 (3. HICIIEERE

(FRBREITH 14,000 [0]) ZOFiR9 5.

RCC D D HRIZOWTIE, FHMEN 97.8% & ZRWE 20 e L, ZEeEisi
05%& 720, ICOLDYDIRIZEIZ S & /- RCC OME LFFlic& 5. £7-, RCC
DEEFEIZONTIE, FHEE 2.33 ton/m® & ZRGVE (2.3ton/m3 Ll k) A2 L,
EENREITH 0.4% &, ICOLDYDIRIZEIZ S X 7= RCC OSVE i T 5.

VL EDORRFEIZ XV, RCC OffiE DR EEEE L L HIZ, RCC DERMEATHE L,
RCC & LADMERHER SN TWD LRI TE 5. £z, 26 DRERIE, RCC ¥
LDMMEPEICEET S L EZ 5N, 1.3.3 DIEOMAMHICOWT, MIEd 5 S%EN
H 5.
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— imEex —EEE —BFE

100.0
99.5
99.0
98.5
98.0
97.5

97.0

FHElHZR (%)

i lkhmm

96.0 frEs=(EIRE) 1 95%MU F
FEElHE(BEAE) : 97% L

95.5 fBElo=(FI948) : 97.8%
ZENMREL : 0.5%

95.0
0 2,000 4,000 6,000 8,000 10,000 12,000

HEREL (2016.4-2018.4)

71-14 RCC m#E@E&HE (2016/4~2018/4 M= RCC TR HAM)

— EE —EIBME

2.40
— 2.35
£
-~
c
£
1
5| 2.30
HE(EIRME) : 2.3ton/m3LL E
BEE(F94E) : 2.33ton/m3
ZBNRE : 0.36%
2.25
0 2,000 4,000 6,000 8,000 10,000 12,000

ERE&EY (2016.4-2018.4)

7-15 RCC O E (2016/4~2018/4 M= RCC $TEZHAR)

1.3.3 FLRENGERLI-AVI)—FITOHE

S LEENBERILTZ =27 (454T#kH, GE-RCC & RCC DHESES, GE-RCC & 4
LIRS OB R ORAE) 28I% L, RCC ¥ L DM MEIZ DUV THREE L 7.

TN H DR O Bt L OEENIRGEKEE 2 528 15em, JER 50~120cm D =7
ZRIUTC. FRCHMETEE, o, FTHER B KOO R R ORRRICOWTRIZE LTz,
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7-16 {Z Hot joint #8 RCC & GE-RCC m#HEA D =7, B 7-17 |2 Warm joint
wo =7, B 7-18 12 Cold joint #2273 L 'K 7-19 (2 GE-RCC & A& D5 iR
DT kT,

B ORI, BENICHITT, MESEEX R BEMITH—I2om L, BRI
JESATWA. F7z, Warmjoint 54 fT#kH, GE-RCC & RCC ¥ LU GE-RCC
BB OB RII A BAEREBIIRETHY, MEDPHKERINLTND LFHET
H. 12720, BRI, BIET, BTN D OMEVBENBIE S - 2Y, RCC O
BB LORCC X LOMREZIKTIEDL LD TIIRWEHWET 5.

IEDORREIC XY, &2 Toay (%4THkH, GE-RCC & RCC OHEFY, GE-RCC
& B DI AR OB R OARBEIL, RCC O ERINE 2 it L, RCC & A Dt
DHERSNTVWD LM TE 5.

uas 1T e 22T iy T e

Hot joint
—>

1-17 a7 (TH#2B Warm joint 8¢) DIKEE

.

R -

(GE-RCC) Y = (RCC)

X 7-18 a7 (3T#H Cold joint &) DIKEE
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l GE-RCC & &HIF5R

B 7-19 a7 (GE-RCC &&=&) DiKEE

1.3.4 RCCHEHABEaV /) — a7 HERKRDRERE

RCC HLadfR & & LR IRD HERIN L 72 ¥THE R & 5 T 2 7 HHER DR EERBRIZ L 0,
RCC % A Dt DU CTHRGE L 7=,

RCC fti{klZ, RCCHl&E~ 7 > D RCCIHEHRAH /L ka2 o _"T7 CTH LM F
THEP SN/ RCC 2 L THEAKRAZER L7z, 2 b oKz T, M 7
H, 28 H, 91 H, 182 H, 365 H DOJEfMEER, EEGIRERABI L OFIRG R %
FEhi L7z, RBRERAZRT-20 s XOR 7-21 1IT/R L, X LDOKE EOREFE G
REMREZ LT 5. 72, 2 ToORBREEELIIN 3,800 KTH Y, HELAH DM
fin 365 H OJEMATRE O L BRI 2R 7-22 12777,

WIZ, Z LR DERIRLATHEE 282 7R (8 15 cm) 2V T, &
faskBrds L OVEEESIERBRZEMm L=, b oRBRmE L2 7-20 B L OE 7-21
WZOFRET 5.

RCC AR DIREE (FEAMETREE, EHoIoRImE, BIRFRME) 1%, & CRFHRE
AR L TWDZ a2l L7z, £, FTHkE 2 & T 2 7 R O EHE D | BRI,
RCC i ADBRE L RIS TH D Z ENbhrotz. 1.2 TRUIZABERHEE SN T
WD R & PR T, AR OV T H EOR B A e L, @172 RCC ¥ A DRG] -
MELFETHD EFITE D, S 61T, JEMMEOEBRIUIFEIMEN 6% TH Y,
ICOLDYDFRIZIZ ES TN MEBPHER SN TND L TE 5.

LI EDORRGEEIZ X W, RCC O3RE (RCC AR, FTHkE %2 & e = 7 {H3K) 1%, RCC
DESRE 22 L, RCC ¥ ADMRMERHER SN TWD EFHETE 5.

164



40

35 @ :
e o o
_. 30 ® .
o o
= 25 @ PS
W20 @ .2
& . gL
H 10 e [LiEmE
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7-20 #5360 HDIEMEHRE & RETRE DBEZK
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il
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0
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B2 &No

1-21 #tn 365 A DERESIRBE /FIR5IRBE & HEAEEDRERF

20%
pAEEEY 2 e i
15~20% : &&B
16% 10~15% : B&F
10%LLTF : BF

12%

8% ® ®

FHEBRE

JEHRSRIE DA ENREL

4%

0%

1-22 #ftn 365 B DEMEREDEEHREK
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1.3.5 FLIEHEDORCCAMEELVTHE

A LEERIN O RCC NEREEE & O A 2 IR I JITfEATE & el L, RCC # A D
MNAFPEIZ DWW THREE LT, MEERs SR 2 LT IoRT.

(1) REER NAEART

WBE 16T MDA L%k, Ay af@0.6m C7TRHEDY —=7Lhb LoER
Rk U ORE L7-. B, B 7-23 1R E TGO E L4k zate 2
WOLHE €7 V& W2, T RCC TERSOMEAK OHERH I IR U TR MEHT % 2 hE
L7-. fi#drY 7 bk, ASTEA MACS Ver.99% H 7=,

A 12E167m
< C60F60
153m < CE0F70 v
< C60F80
< C60F90 “‘
Avyame= 0.6m < C60F100 X
X735 E][E E i < C70F105 ta
XA [E]ETE i
/ 4 < CBOF120 \
I,l L
I \
\
|
f \
9

X Y73 [E)[El E i

1-23 fBFETIL

fEATICE Lic= > 7 U — FNOMMEEER 1-2 12RT.
JEARTREE S BRE EH B S, BB TR O AR A ATRER IR Y E A L,
s Ea s U — M‘EE/Tjii SR ENDIEHEBEEH L. A7
BRI OWTIE, RBCHONEMEEL a7 U — MERRFE Q0 BH=IC
WHLUTHEB L., TR &AL, HUkELE (BVREE n=14W/m?*°C) & LT
EL, A EFANEKIR 25°CT 2018 A4 5 HIZH#K ZBAG L, R4 9 Ak AKNALIC
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*® 1-

2 avyy—troyitiE

No. HH XA AT kS
1 fis T 54
) |UZ7h&E m [0.6 FIERET
5 a7 U— Y
PEAE

1) | Bz W/m°C |2.8 PR
2) |HALAFEE R kg/m® |2,300 AR EHE
3) | HER KJ/kg°C [1.05 PR G
4) JE A 5 N/mm’® | Fe=ikBrifs 5 SER R O

Ee(t)=¢(t)*4700*f'c0.5

0<t<3: o(t)=3

3<t<5: (t)=0.135(t-3)+0.73

5<t: o(t)=1.0

s . e

5 |8 7155 | N’ Ee(t): Mt BB 5 Y 7183 Ty

(N/mm2)

ot 7V —TDEELZBET LD

DY o TIRE D IRBAR I

fie(t): Mt HIZ X D HMEt B O

JEAETREE  (N/mm?2)
6) |WrEVEE FHE | °C | T=K(l-exp(-ot®)) ABR A B
7) | BIRRE N/mm” |ft(t)=0.12*F'c(t) EEEES
8) |ART YUk 0.2 PR
9) | MRIZRSREL /°C  |10.0 PEHER
10) |[$TIAAIREE °C |26 FEE

EL, AR TETTLL R haRE L.

TAAFEE T A—UREICE L, FRIOEREEN/ NS, FFICHERDEAZFED
X9 RRIBOE TRV 0. AAKIEDO ANEIL, X204 MEED AR OFHAE IR
D 2012 FE 5 2019 EE CTOH Y1 H 38, 6, 12, 18 BF AR IR @ EHfE %

Wiz, ARSI EE I, 21.9~28.7°C, IREFE6.8°CL 5.

a7 ) — FOFNARIREE, FEREIX 16~28°CL X2 BN R 6N, JFT

M 7RIR R 27°CLL 2B W= 272 TR L 72 D 26°CH2 AJIME & LT=.

JERETREE 1L, BERMEAZ ASMEE Lz, BHME (Min 182 HLL L) OfER1 HE 5
NTWRWELEIZHOWTIE, A C80F120 SE DM U R AWM L=, £7=, 5liEM
BEIL, JEMETRE D 12~15% & W S fEmNE L T-720,

MAFREE D 12% D58 2 53R & LT L.
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WrEE B T, B OIS AR R R R A B E L, KEAIC LT
ﬁ%%%%bksm B & WrEE B B o BIfR IR, MO & WHEE A
WA L7 9.

(2) #LIZADRCC HNEEREL VT HE

7-24 1%, %4 biim (EL211.6m, #Z A#h2s6 4m Tt (B 7-1) ) TO RCC
ONTIREZA 2R T . fENTE & SERME IR — 3 5. =72 L, 2017 4F 11 H»
b FE AT 20 FlEl > TWA . ZHE, ZORN T 4+ 2 Th b KIENE
T4+ 2EFETHY, FEILVAREN TR -dbEtEXOND. £, BEISS
ittt Tix, RCC 4TIAARIBE D ATME%E 26°CE LTWDH A, EEIL 16~28°CL T 7
IESDOWNWTW T2, FOERNER LHEZIND.

wIz, B T7-251%, B 7-24 L [FfZE TH RCC OOTHEDEALZ 7T, IR
AT T IEHEKIC & éﬁ%ﬁv%r@ SN TV, iEHTEIZIX 2018 25 A5 9 A
FTOMKICEZEBIIRN TRV, UL, TAZBRHTIREZSRL & R R
B & FERMEIIE R — L T 2 KIS 31T 5 O3 20 8 00 Kibg 72 980 (e
%, HEKICEDEKEICE S THLINEMOEZZIT TWDEHEEZ LS.

PLEORRGEIZ XV, # LRAENO RCC NEIRE & O A BEOFERME X, fETIE &
Wi —H L TkY, RCCH LDMMMENHERSNTND EFHETE 5.

30

25 '

20 -~ fEAfiE
15 —REHE

| (C)

10
5

0
2017/1 4 8 11 2018/2 5 9 12
A

1-24 ERERNEHTEE RCCOREREE (EL.211.6 m) OEAHE
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20
0 -- fEtfTiE
—RANE

U3HE (pe)
5

-60

-80

-100
2017/1 4 8 11 2018/2 5 9 12
A

1-25 REISHEEMEE RCCOVTHE (EL.211.6 m) OEAIE

1.3.6 LD/ =2+ JN—=RTSLSADEE

B RERED ) —< )b UN—=RT T LT A4 OFHNE L FEM fEATE A ik L, &
LR OE AW F— D L ONRCC & L DIMRPEIC OV THRGE L7z,

NNP1 & & AERKITIE, B T-26 (R3804 71l —~ )b« UNR—=RTF T LT
A EHFRELTND D,

F+30  H+00 - 350m

== - 300m

-~ 250m

= 4= — —f :Hﬁ ( ;ZOOm
L=30m|" A — J=RLISLZALY|
T R E R S LV RO

= floEr | — ue 3
L RP2 }J HAKE— (BE) 150m

X 7-26 SLEBEDTSLSAVDEEEFR
WKL D ) —=< )b« UNR—ZAT T AT A o OZFEEZ R 1-27 127577,
)= IVTTETANL D DREROENEIL, KO EFE EBITHEML

TWAN, A EiZRhond, BENREEIZRLTWA. Ziux, A
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Wit —DOENEOLN TS E L BT, FAOREME (RE, 1BE) Bk T
WHEFHITE S, F72, KIZIE F+30 Wi © FEM fi#Hr T & AR O ZEAL S fF 5T
U727y, FEHE AN R THD Z ERMRTE 5.

W, BN R T FL-D 2 G BEN O 2 R T U N—X T T LT A BT,
@7@#@*% IREREMBAGNIRNT &G, BEICHEEST D e K OBEE
REAGIE R, AN —OERE LN TS ERMETE 5. 72, KT, F+30
Wi o> 5.1 T/R$ FEM fi#dT (F+30-cl) TOEMAN &R0 L722s, FEHIE & BEA
MWRREFTHDLZ ENFERTED.

L EORIEZE D, F2D ) =<)L« UR—=RT T ATA DN, ZEHR
2R L, X LDRERHEITHIEST R e CPOBE R EIT V. L2 5 T,
FAWF—OIEIEONTND &L b, FAORENE (EE, 188) ik S
AL, RCC Z LDMMMENRFER SN TNWD LFHMETE 5.

320 320
300 300
280 280
E 260 E 260
o n}
= 240 = 240 =
iE| X, g
¥ g i+ s
& 220 & 220 :
d —e—NP (FEM) g —e—RP (FEM)
200 ® o NP2_x 200 & o RP2_x
6P 6 —
O o
180 180
10 0 10 20 30 40 50 10 5 0 5 10 15 20
L~ ZEfI(mm) —TiR Eif— ZEfL(mm) -TFilk
M/ —=RILVISLSAY @QUN=RTS L4

1-21 BLDOTZLT74 0 DEF

7.3.7 X#RCTEBBFTICE DL LERDOR—) Va7 0OBEERE

RN—V TRHEICL Y X LT E 2 B% L, RCC ¥ LADMMEPEIZ DU THRRE
L.

5-2, K 5-3(Z/k9 AD-3 & AD-4 D& THR—V v F A 2 I L7=.

1-28 1R —V 7 a705EERYT. FEITAD-3FLD 29m /5 32m £ TO
a7 C, HRAUTIC FL-C Z# 2T\, 72, TEIXAD-4 D 32m 75 35m &

170



THOa 7T, FUAHEIZ FL-D 22 TW5. &2 Toa7 2 BEBIE LR, 39
JEIZIZEMR IR NT, AR (FLDATANT)) OERICLVER L
KREITRD DN o7z, 72120, R—V 7 a7 OREBE T CIIMM 7 g8
B OGFEEBIET D Z LT TERWZW, 59J8 ORI 2 N % SR B 22
T, BT-29 130, Xt CT EgftraA—Y 7 a7icx L THEmL
7.

S NEEREERE FICALE 35 AD-4 (EL.163.95 m) TlE, FL-CHB L ONFL-D & 131
BEIGR D R FT I 72 SRR R AT T IS, N 20t AT PE B Z LIS E D SRE AR IFIE L
TWD Z MR STz, £, WK S ShEDS )OI XV, MR A3
B9 D /e AL D ZEBR A~ 1T 5 A LIEBNT A SN 7=28, 5958 BRI A B
EENAE T TND LD REBOEBNIR O o7, [FIERIZ, AD-4722520m F
Wil AD-3 (EL.162.9m) T, 95/8 & IXEBIMR O RATH 72Tz B8V T, $hiE
FFIRIDJERMEITAE 5 MRy DIX B A L OIEBRS B G723, 998 B RIS VWi
ERETTWD X REROEIA N5 Tz,

U EDOKRAEIZ XY, ¥ AEMEOFMNE CTHEOREZFEMCBIZET S 2T, &
AW —NGEE O ABTOT HEMEl T 2R ERAET S Z N TE . ZhiC Xk
D, TAKF—OFE L L BIZ, FLAOREE (BB DNHERIINLTHD EFHET
5. Lo T, RCC ¥ LDMFIENERINTND EFHMEITE 5.

FL-D

r - - - ---ﬁ

1-28 K=Y 2Ja7DEE (£ :AD-3, TE :AD-4)
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W aER

WHEERDZER @HSOESAHL
B 7-29 CT EHRARATIC & 2 BMEBOBME (£ : AD-4, A : AD-3)

1.4 F&&

ARETH LN 2 UL NIRRT,

AETIE, FIENHE 6 FET/RLE RCC ¥ LDi%E - i TTFEOAE LE E
AET % 7291Z, NNPL O RCC # LD YK LAE D & L % &) 418 U T, RCC D fh
FHR LN RCC X LOMEREEAMAELT=Z. £ L C, RCC ¥ ADEBM /i Gt « i Lo
RETFEOBMAMEEZ L TIORTE@Y FEREL -,

RCC ¥ LDKEMEIL, FIME 250 & AREKROBIGZ KRR, ¥ L8 EKOaT O
BIRBIOXY AR EROIRAKEICL Y RIELT-.

%72, RCC ¥ A Diffiihl%, RCC ® VB, ZE5 &, i, MiEDRE L OEE,
X AEERDO 27 O#EE, RCCHERIKDIRIE, ¥ ARKOITHEE 25 e 2 7 A D
BREE, X LLERNO RCCIRE L OTAHE, XD /) —< - UN—RTTNT A
DHEFBILONF LEBOR—V 7 a7 2k 25HE8EIC L v RGELT-.

IS DREEDHFE R, BRI D RCC DEEE L ONRCC ¥ LDMRE (KM,
fitfaith) Z¥e L, RCC ¥ LADEMAYRERaT Bk, Bla, PK - HEy) - il
(i TRt 72 &) OB FIEOEAMEEEET S 2 &N TE .
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B8E FLH

8.1 #aiA

RSN KB ) IPP 35 L UBA%® EETO RCC ¥ LB TORRMIL, HF
NObHLHEFEaRA N (ZlileEREE) 2477 —0— (BHOET - BMBIH) I
Rt a2 L, £, EROKFEY A7 ORBLAZ R L7225 RCC OfE (LI,
MEL 7y vaars)—bhBIObka 2 Y — MOREEIET) BELORCC
Zh (LUF, KEES LOMEEEZET) OMREHAERT 2L THD.

RimL T, RMREHEMREZ R —0RMELFRFNCET D201, T o=
T w71k EFE (NNPL) O RCC ¥ Lz & L, R8s iik+ 5
7212 RCC & L DO#EF - i LOBBULICHOWTHRE Lz, £72, FIH#KLIED &
L DZEE 25 55 Z & T, RCC D EE R L TVRCC & L DOMEREA FRFE L 7-.
ZLTC, BHYV R, TH L) VAT, MERHZEY A7 BXOANY 27 Z[F
BT HZ LN TEDH RCC X ADOEHNEEET - i LOSRE FIEOWM M2 35 L
7.

B, RO REEHIL, LBROKFEY A7 ORGEENRD 525 HES O KB
K7 IPP HEER L OB ® EECTOHEE 100 m Lo RCC ¥ 2@k 345, F-,
KR E U CRIBI-OFRENE D, X L LRI a7 U — LI BEd % RCC
X LDFEFE - i LAERET 5.

AFFEOREGwHE LT, F2ENOETEE TORFETHOLNIMHEMRREZLLTIC
T 5.

% 2 ETIX, RCC ¥ amakal (MEF, FA, RK - &) - L O CFIE,
fE T 515, RCC ¥ A TiE 7 &) 3L WRCC OME & RCC ¥ LD MREIZEE T
HEEEIER L OBURZFRAE L, BUREHRE S & HICHEB K OME M E R LT,

RCC # LD HIE, HetE i TOMG THESA L TWD. L, IO RBREIK
J1IPP F¥EB L OB R %R LFETO RCC # LBFICBWTIE, B#HY 27, THE (5
T) VA7, MEHRIZY A7 BXOANNY R 7 R EZFB LN OHSITOH HH
(R N d T T —IRT AN ERD D, ZFDO-HIZIE, RCC ¥ ADE R
7RG - i LFREOREN RO LN TV D,

FTIETIE, FAKI a7 U — MAEOBIZE A FEIZ, Class C-FA 7¢ K DR
BN RCC OIRE FRB I UOSRERIICEH 2 HHEBIZHONWT, O - iHMliz1T-7-.

174



Z LT, FE-EPMA 72 E Dtk - MEVIHTIEEOE AN EZ R L, SA = A LD %

=

PeAFEIrd+ 5 L L B2, ClassC-FA ® RCC # A~DHHAMEEZ R LT-. BoNT-fE

w2 LA 2R

=2
(&3]

1)

2)

3)

4)

D

Mae Moh AR K SIFEHMPHLEMINDE 7 T4 T v 2 (MMFA) ZffiH L7z
a7 Y= FDORIGA T = AL % 5T L7z, Class C-FA #i{Rfukt &35 &,
MMFA 25 £ D EBEAIRIEOWEIC L 0 IRE EF BT K& {757, Class C-
FA ICEEND KA INEBALMOTAIRX—MAEKIGELT MY U0
A FEAERL, FABEBENEWEAICHEE EA2ME L, BRAKCEZELED
ZEMTED. e, MMFA IZE £ 5 EBEAIKFEOWENZ X0 R 23 %
BL, EXAY MK E MMFA ICEEND Si EDORY T UG E, AMICE
ENDHVIBRWEICL DAY TUMKISICEY, RBEZRE S BEIHIED
ZENTESL.

FE-EPMA, SEM, XRF, XRD 72 EDOp#rFIEICLY, FAK a7 U — b
DONEEZBLEZL, FA DEMECRISA I = AL ZHLNITHZENTE-. =
NOOFEE, 227 U — FOKRMKIERHR Y T VRS DFS % FFET 57
DICFHEFICTERRFETHD.

ClassC-FA |%, ClassF-FA Lt LT, 27 U — hOBRMLE (IKFE, &
FREEZR &) Ao S &, TR 5 2 1T TE RV, FRCIFHEA KR
[ HREDEHERIZE > TIE, ClassC-FA O RCC % L~D iM% RE+ 5
ZENTET. LI -T, ClassC-FA @ RCC ¥ LA~DiE At E g+ 25 Z &
T, FADOMEREIRO A HE (BN R0, MEHREY 27 28T 252 &
MTED.

NNP1 (28} DECA ST TiE, Class C-FA #EfM & Lizar 7 U — Mok
VD, DT EE FRAFRTH LT, BHBIOEHMENRKEL D, £
7o, 27 U — NORENFRRE TH 555121, Class C-FA ZiRFIM &35
L THNMAMEZR U S Z N TE, BFEEREEHICHLERT 2 &0
T&ED.

FA4ETIL, BEAS RCC (SHCRCC) NEHSOU—H B Y T ¢ — DM Z et L
D, WAEMOAHREIC L HRERFZHRITL, @& a2 F2HIET 5 FiElco

WTHR L=, £ LT, V—=hEUT 0 —OHE, FTHAORER L OUKEMR
DFR LG Al LT A AEIZ L A SHCRCC O FiEAIERT A L L b, #
DA M LY RCC DFIEEE D EIZHOW TR L. Goniima LT
2R,
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1)

2)

3)

4)

5)

6)

7)

8)

9)

EHLA RCC (HCRCC) I, BRI LHT, Rk EDNIFLEDIX LD E N
o THU—AE YT 4 —D R TE %728, Construction friendly 72 (b THE(C
BEN) A LI TX 5.

HAL S A 220 kg/m® LL_E & 72 5 SHCRCC 1%, ~S— A M) 240~260 L/m®
L, ZVWEAETOHDZ ERbroT-. 72, RFMZR RCCERELEFEIT DD
I, fEAM A 100 kg/m3 R, AT 22 ENAMRETH DL Z LR bhoTz,
SHCRCC IZH1F 5 ~~— R | « B/ ZLEFEL (PIM) EREEGMR—X k- ELH
JVETEE (CPIM) ORAMRIL, A OREEZ NS T LM CHRIBREGRE 20,
P/IM (X041, CP/IM %031 & FIRENFLET D, AMORBERELEINSE 5
%, TNODHRLZFESTLENEETHD.

T—H VT 4 —DOHRENFESR SN2 SHCRCC @ o i (~2— A ML/ HIEH
ZERROEFNE) BLO B (EAVZ VAR HEMEROEIS) 1%, £H£h 15
71619, 18700522 ThHhD. BLAEOMEMEBLZHINESE, Ak OREREZHIN
SHELHZ LT, XR=AMNEENBDT L0, V=T =P IRAIET
95. Lo T, SHCRCC L[HZED U —H Y T 4 —DOMEEFEST-DIZIE, ofF
[IERFUENFET D & ZE R bILD.

AR D SHCRCC 1%, HCRCC & ki U CHEMEFREL, SlaRIRIE I L UVKE M
MEARELL ETHY, AMBHEEMOREE LTHo&ZEz Rl LTnbZ
Enbrolo. Fio, FINBZELMEB LOKEELFRECTH D, vk, HAL
EAMEZW LT Z &1L, RCCOEE LFEOMAICLAETD.
AERIC X D SHCRCC 13, itk a7 U — bk LU 7= —fixa0 7 1220k
BEALTWDZ Enbrolz., £, B 25 T0ME R L OUKEM R
Thb.

AR L ORHEABE L, A EEREMERT D720I121E, @Y 7eE A
E7T 0 hORRE (BIN) BLUOUBENEETHD.

FREEIZ L 5817272 SHCRCC # KB T 570 DEK 7o —, B L O_—R |-
FNFIVER EOBLA RO HERE A R LT,

LRI L D SHCRCC 1%, Afk a2 FOHIE, FIREE Ot L OBREA
WA T 22 LN TE D, BlZIE, KEBE RCC ¥ L08E, ek LTk
il 2 A k% 25~30%FE AT 5 Z L3 CXx 5. RCC OFIFRHEIL, U —
VT 4 —DHENKE VT, MCRCC (ZH~_T 20%FEEH ExEsn L
NT&25. £ LT, RCC ¥ LDl TIZ X2 TREMICHEY, GRE DMK
BEB L OAEE 2 KRIBICHIT 2 Z N TE 5. 51, AL am~
ORERL, ' AL MUGEICHE S B URFHHEOHRICTFET 5.
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FOEECTIE, ENRXa 7Y — N F AORBICHEGNED B 2955 OFFAEICK LT,
XDV M ZMERT 272012, < SUMITB L O FEM fi#r 2 T, & A
PEROE AW X —DREMNZE DN « 5l E Uiz, £72, & LERE~OHE T 2K
FEHIET D202, ARESE (FDM) I2 X 2 RGMANT 2 AV, ENPEK
L& Z DRSO HET) ORBEROBARZ /o - FHiliAZ L7z, £ LT, REHRICE
T DA LIRIR O AW — 8 L UOENYEKILOBLILORR G FIEZIER LT,
o fm e LU ICRT.

(4 DR D A W7 —)

1) FLEBECRAEOREEAT DX AOWEBIRGIME 2T 7EICE, FARF
— LM bk 2 RIFIERE Z DD 03, fREE, T, THTROBIAND,
TAWF—=DROEANTHRPRENEEZZLOND.

2) < SO KO 2 kot FEM EATIC K 0, E AW —DOBLE DEWIZ K 530 %
AL, & ADLEEME X ORFEMEICE T 2 AR 4 AREOR AKF —
DEEtFiEEZTR LI,

3) VNR—=RTFALTALOFURR—I 7 a7 ofEEE LT, EEOX LT
AW —DBRZMEB L, 55 OMVERFICR G OS2 BEE T 5 2 &2
T&E 5. £z, CT WEGMHT b AT O 2 U PE 2 fefR S 2 1 DICEETH 5.

4) FRNTXSFEBRO X LA DOZEE AL, AWM —ORESH - FHEL, X LD
WL ENEZ MR T D120 DR L LTHEATE S Z L 2R L, i L
HIIRAEOBRBICER L-5E, TANS —IX, TEEHEOMES TREILEL
R/ NRICMZ AN FETHD.

(& DR DEENHEAKFL)

1) “Fii 2 kot FDM IZ X 2B FRNTIC X 0, Em A SN PR AL B & R g & 45
JES DR ORRZ RS, ¥ LAORENE F, RAKRMLE L 722 582 NPEKFLO
B IR 2= L7z,

2) SRIE 2 RIT FEM I X 2B IRMNTIC L 0, # AEIRICEBIT 2 EAPEKFLICE D
BIETNRBEN R OMER, Floa 7 U — b OFKREDBE NS K 2 MBRAKES
Mz z iR L, BN OSEEZ R L.

3) BLbXV, ¥LAoLeME LORFEMICE T 25BN 2 NHEKFLOBLFLERE
FEE L.
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% 6ZETIE, RCC DIMEPRB LURCC & LDPEREZ R 5 7-91Z, RCC % A
TAZER T D LEFE (i T 55 X O TFRIEE) otEs L UNRCC ¥ A0 &l
TEEHRTLHEOOM LFECO N TR L., £ LT, Y A7 ZEkT 5 2
ENTESDRCCH LAOGHEM M LRIEARE L. Honifima L IR,
1) B T2 XV, RCC ¥ A Lot T4k - FIEZ ML L7-. = LT, GE-RCC
fiT, 7 =W —xo VMU, GPS MEEIC X D5 EEH, FAMER I OENE
KALOHEIFL7e £ RCC & A Tooft Tt (i T5%E, b LRIAE) oL
EBIS, LFEOSHEMIAZIRE L. ZhblE, RCC DHERB L RCC ¥ A
OMEREATERT D L & b, THELEOHEMEB L2 X bl FEHT 5.

2) MELFREE, KEXEORLE, RCC s Lik (Av—7 LA ¥—13%) , RCC {T#¥
(BT DL, X LDV —= TS EETFNER X OHMRIEHNIZ BT D
i TTREORBALEZRE L. b, RCCHE TICBT2EKRFROREL
&, AREMERhRITIM RS K AED 33.8 aitsk, SHIC, Au—FL A ¥—
TIEIZ KD ARPEAFTRORE IR 9B 2 #ER L7z, 26D RCC X LADE
W LIE, KifZe CELREOEMB L= 2 FOHIBICHET 5.

3) kXY, RCC ¥ ADHEM N TFEDOIREIX, RCC ¥ LADMEREMEMR & &iE
fE TE2FEHTH-OOEELRBERTHY, AV R, TH EL) VA7, #
BHAZEY A7 BXOANY 27 2T 52 LN TE 5.

% 7T ETIX, NNP1 @ RCC ¥ LDHIHIEAKLIEICK T 54 L D58 218 U T,
RCC DMEFB L WNRCC ¥ LOMREEZRFEL, BIENDHE 6 ET/RL7Z RCC & A
DA BRI 2R EE « Hi TOSRE Tk ow A2 FZ5E L.

HAREIIZIE, RCC ¥ LADKEMX, ¥ L2REOBEE KRR, ¥ LEEK0aT o
BRBIOY LBRORAKEICEVBRIELZ. £7-, RCC ¥ A DiitfElL, RCC ®
VB fl, Ze5kiiE, R, MEORBLOEE, ¥ L8EK0 3785, RCC Lk D
BREE, X LERROFTE 2 G e 2 7RO, ¥ AN O RCCIRE & O 2
B, YLD/ =< UN—RATTAENTA UOEFEBIOY LEFEOR—Y 7o
TIC L 259 EBIEIC LV MREE LTz,

IS ORIEDORE R, TR END RCC DIEEB L UNRCC # L DMHERE KB,
M) 202 L, RCC ¥ AD GG (M, B, 82K - &) - il
(bs T3 72 &) O_EFIEOEMAMEZEIETH 2 LN T,

BT, AREEEF - i LFREOREBNRIL, KT IPPFEE, ANEBEES DL
HEOBRFNEZEHmDDHENTEDLEEZOND. £7-, RCC ¥ L DOEHM ik ET
i TFEIZDOW TR L2, RCC X LIZR BT, fx pFESYZLEORFN, &
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7,

RE TS LT, ZHLORE - i RSB EHEpTICEN 35 2 & T, BE

THRELR ) AT BB IELZLENTELEEZLND.

8.2 RE

AWEEEEE 2, #E 2L TITRT.

(RCC & LD EREREHZ DUV T)

1)

2)

3)

PR E T, FA ORMBEHEN U3 FRETHY, KKRELTEWVWEIASTHD.
(T T REETIE, ARKIIEEINORED FA BREIFEY & L CHEH
éﬂ%@,2V7U~%%%%A@@Wﬂ@ﬁéﬂfhéd%ﬂﬁ%@ﬁ%ﬂ
, BEOMBETH S, Lo > T, Class C-FA DFFHERC G A 7 = X 2% B
EMZL, I ary ) — MEEM A~ ERTZL1E, TR ¥ —FF
2 )T RN EEROFEE L TOIEHOAR 5T, Bikmis L ORI O#
RPHHHEETHD.
ABFFETIX, Class C-FA ICE EN D EREAIK & A Z 5 OKFISIZI T % #%E
R L7z, Class C-FA IZAZ 9 DBEENTWRWES, HEAZ 5 E2NT 5
Z L TCRRIES, FRICIRE EREZRIETE S LB X ONA. THRIZXY, FAD
BIROAHEN S DIZJAN D Z ERMFFSND. 220, AZHZHRNT5Z
ET, ar 7 V) — hOBEKRFCERENE LD ARERDH D720, FATD
DIRREENMETH D.
Bl 2 1 X7 A4 A D Hongsa A R FTFEEF TIE, IS D AKROFIEIZ L > T
Class C-FA & Class F-FA O REH S 5. A%lE, FFHEMATENIN
%5 FA OFEE, FFER X a7V — FOKISIZE 2 2 ER 20T 5 2
& T, RCCIZIRLT, Zikira 7V — MNEARKEIZMFT o N TE D L
EZoD. ZHIZEY, FAOBRIROBREN I LIZIENY, FA OfE, T
HCRFENAR 2D Z LN SND.

(RCC # ADBLARBFHZDOWT)

1)

AWFFECIE, NNPL1 @ RCC I L7k BB L O & FrtE O i TRg L 7-.

L, ZOMERCRHEOHFPAIMI /25 &, SHCRCC OIS E(LT 2% AIREM
W DT, FE, MFENLETH S, I, B ORI, RE Ak L OV FA
BRI, RPN EESND. 2 S OME - A REOELIZ SN T, A

179



BRI L% SHCRCC DR GFrtE (HELHE S o) ZMETd 2 2 &%, i
WIERL, REFHTHLEEEZLND.
2) NNPL1 T, # A8EKOFE T &[RRI, AR BLA BB Y B L O
Brlii TA2EEL, XL —=27%@EHLTW\D, —ERITmE R P8k
BUEDOar 7V —RETR LTS, S%OFETIE, FEii LAWK 501
, BB CTERLE M- TR EO RCCEAZERTHZ LT, LR
ﬁ%#ﬁﬂ IRDHEZBEZOND.

3) AR L D SHCRCC ME%Etix, NNPL 2B HELARERME Y, HElE Tk
FOFE T2 U T, ERNRTIEC ;@@ﬂ%%mbt AthiE, FEEN R
BRSO T 7 & DT e FiEEZ VTG 5 2 & T, #MEL BAEB IV
U=V T 4 —DOFERIZOWNT, TVEWESRAE LN Z RSN S.

(RCC & L DIES}: « #EEMRREHZ DOV T)

1) ¥ LNEERORE AW —REHE, MHTa07e FIEIC K D90 - FHl 21TV, T AT
ARV a7 EEE, CT EBMITIC LD AEEZREEL TWD . 5% 0
FHETIE, HELZECEBEOERLFHIT 572012, FRNTEBENO O HEt
RALNERIFH 2 RRIE L, &Awﬁ%%Mwﬂ%§A®*@%E%¢é & T,
B IDREVEDOREFTIOZ LG PEEZBREEL, MHEIS U TEEZMZ 57 EOFiE
ERHATOZENKREFHTHDLEB A BN,

2) BEWNHEAKFLOBLALEREHE, MATHZRFEIC X D MFHT L 0 ¥ L KN OB+
DRI %2 KO TV DN, BIEES TIZNNPL O X LB S OIRAK B 20720,
B ) DAY AT HERR T & TV, FERAICIR AR AE L2 5A1, TRk
BN DWHTIC LY, BENORBEREZHET 52 & T, ¥ LOREM.E MR
THIENTED.

(RCC # L Difi TIZDW\ )

1) BAF&ELEEICEIT D RCC X LDERIE, MEHAZEY A7 AT 27, &5
FEHVAZBLIOLE L) VAZRGFELTWS., 20k, ZhbdU A
JITFECUZEOHE RN - KM - BEREICL S TREL BERSTL D, 2D
e, TOXIBRAEREZE L, FETLICLEE ZHEEERICHEHISTE S
fE TR O Tk, ELFRIEER L) B8XLORCC ¥ A0 E:EE L FikOuE
RAELNLETH L. BRI, SFEOEEBEORNE (A, 955, KD
HZ il AL, KHSRIZOWTHN - F:liAZ 952 & T, KA
FEEEOND LR IND.
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2)

3)

RCC LiklL, HiGHTRIC LY EEElE LN gECTH DD, WEEA T 5 M Tl
ZEIRDOFER 72 12 LV Warm joint 35 L OF Cold joint 283642 L, £ OMLFL D=2
i A=W 52 &3% 5. NNPL TlE, Ar—7 LA ¥Y—TIEOHEMIC L
O AL SRIRFNF ORI E % 738925 Z & ¢, Warm joint 28 0.4%, Cold  joint 73 3.6%
VD RNRDOENGITHNA i, RCC ¥ LD m i LaRB+ 52 LN TE .
A% OFIETIE, Warm joint 35 L Y Cold joint & & HITH/NNRICT 2T, &
S b EE Tom Bl okenbEEZLND.

RCC ¥ ADfE TOMFEMEZ M EXE 5702, SNl LREEZRF L TX
R, SbhbmMERELTE, BROFLAERTEAISN TSIV K—F
RIRH) 2 — T OEBRES BB LEER EOBEANZ 2 b5, FERIVICIE
PR EETOX LAERIZBNTY, AMARERDAREENH D Z LD,
BRTEAN &AM DA KD AFEM RS @i LA MIfF S D.

(RCC & LADIEHIZHWNT)

1)

2)

fAFE & REToO RCC & Ak, JelEEIZ D &I E O AR 24l T &
52 &05, RCC O anEEHOHAKLURED & L5 72 E1%, Hfhr 23 Fim O
BERCLFHEEBICLVEEEZ LTV, TFE, FEEBDICAHREOEBEOES
IR OMEEDFRE & 72 5o H 5. F72, RCC ¥ ATiE, THEHMEF D%
Tl B RS K ONHEK BARE D & B OVEREZ J3 T « B9~ Z N EE CTH 5 03,
T E BT RK CTRHMEZET L 0D, ILRDIEBOHRIENKRD LN T
W5, 511X, BIM, CIM, HEMLFHAIZR E 2B 7 o2 vy — Va2 EHT 5
LT, TN il Y, BRI EXD EE DI, BElEOV Y — Al
WIZORTFTHZ EREFEENS.

NNP1 TiE, ¥ LAOREEHZMHIRT D720, HiE - (57 (0&M) XK~ =
27 b, BRRATENEHE (EAP) 72 ENEHI N TV D, Bl IE, HERHIZ A5H
lBLEHMEZ R L, ¥ LOREMWEEZFE L TWDHDR, & L OKENESCM
MBI T L7 BRI 2 T, BRSSP RSN TV D, KL
1E, X LEHA] s SHT RIS D OEE 2 723 5, BRARFCE 2 ToRl %
LT HZ LIk, BeERFLERHZMWGET A ENEETHDL. ZNLHD
K LAOMEAE, L oA R LN b, MER coLemEE R L
TITONDHRETH . £io, TOWMVMAONEZMOFEMSICH AT
HZ LT, SbhIEENKOM EBPFIND.
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(RCC & LD EBRIZ 2V T)

D) KR EHIX=a 27 ) — b F A0k TIC LT, ##4F TIZRCC TiER, —77,
AATIZIRCD LIENTIRE o> TS, 26O LER, HEOEER, &0,
BB/ CEABE A MBI INIE THIFTH S, 4% RCC TIEO T
BEE LCIE, FAOEHLITRTIES LTRET 20O TiEel, FEOMET
Bifti 2 FR (Fi#E) & L, RCC TIEORIMEAHMEAND Z &A%, Hiffio
HRAHMERIIONRN D LB LD, BEIZIE, BEC—HHE0ILH 505, Ei
REWOTE~DOWEMH, FTo, WO 72 E~OmH b3 2 b
L. Flo, RMEHAROBEWFADa Y7 U — MEE~OmEA, FA OB EfRR 2
VI ) —MEEAE~NDOERE, GhRBFEOa 7 ) — NEA~NDODEFERENREZ
N5, oI, HE U R RBRED X LEROE AW — DA, &4 LEEO)E
KEHIMZEE D EENPEKILORE, By 2> 7 U — homEmEfT# s £
HAR—F LAY —TIEOFM A Y, RCC ¥ iR S %, oA -
i TAYBF AR - iA T 5 Z L1, EAREINOEEDIEREICE > TIHEFIT
B ThHdHEZEZLND.
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A

L, 2011 =D 2019 FE T, 7AADF A=T v 7 1 KI5 EFHE (NNP1)
(2B DR EONE LEEBE, #AN kIR 78 & DIRIAWEBIZHEFE L E Lo, £ D1k, 2020
D 2023 R E T, REMGHSUCHIY A E L. 20O, 2 020 bEER
THELZHEEBY E L. TRTOBMREOERKITLIVEHP L EIFET.

KEEALER LD £ EDITHT D, MHERFERFE =K WK WERIZIE, E&
ERFFNTZIEC L EBIS, ZRRDTHREZLY £ L. ENREBSA D TR
— DA D FEH LR T T O%E ] ICTRWVEEE AT, T
BEWEREEnEROLLUE L. AL SUIRII O #RE —DIZENT o3 L
B < ORBICEE T 2T TH, &g <, BOTENOWMR ZHREE 23S
B0 EL. ZZIDESEILEZR L BT ET.

PR RERTERE SR BE— #2z, B I il Z2ozi203, BlEEZ B X200
7272 L &I, IR OZRRIZHIT T, ZAMREENLOFWRTHE L D
BExEBY FLE. ZZIESEHILZR L EIFET.

BATEEE DRt AR RV X —FERE A Bie KOEHE (Bl %KX
Sft==2—v =y 7 PUTEER), [ WM EZ 3Py — (Bl k&4 KANSO
T 7 A KIES BER) 2L, KPR BRSO AT T OV ALIRRICE S
REREEEZ W EE L. EH B KRS, KimSXoFERARIZE
FTLORNYAR— R & LB, fih - o - FHili e EZIkIc b0 ZHRE L THE L
B E L7z, REFEBIEML TCWEEWEZ RN, SICELHEFELTED, O
KOG L EFET. WM EZ ~xY v —I2iL, NNP1 Z@ U T, W HEDOWK
B E & HIC, FRCKR&E Y R—F, THRELZHESEBVELE. b
WO ~OEN EERERD, BHIRL TS0 3. ZZICLXVEHB L BT ET.

A AT RNV —FERL Ko v=T V7w X— WKk 7n
—7 KB BRE (B BAREESEMS BARFBRESHm), [F A o
B EARBEICE, KREPEE LR IR A FURIN O T £ T, tENHRE, Kinsto
WHI 22 EOFER 7R AR — N, THEEEZHEEZBHV ELL. T ZITOR 0 EHEB L
EFET.

B RMFIEHT AT F T AT AFGEAES HEE - TR LAY AR
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Kl BFFEHEE~ R v —121%, FE-EPMA IZ L D FA, 27 U — hOBRIZ L D%
Br- -l 21X L, RCC ¥ LD EL - BLAREHIE LT, AR — K& & BIZ,
BEALZHE L ZHEEZBY E L. B BN EE SRS EICE, 2A0R8LE0
L LTOFE LD FICELT, BERIHEELE ZHE2BVELE. FH &
AT F TNV AT LMFFEAES HUE - MU N EREEMFZEE R BF i HRRES FAEMIEEIC
%, X H#RCT BMBMTIC L D227 U — ha 7 ORI L 500 - FHMEZBE LT,
BEACHESL IS EBV E L. RASth=a —Y s v 7 HEINARE B HI
R R R S — T XU —I2lE, X AREOR AWM —O%E (FEHT - BRI
728) LT, AR —bhEEBIL, BEAIHEELIHEEZHVELL. 22T
JE AL E B L B ET.

RCC # LR DZEH Th DA S ARMIITIE, Bk —2 IR, KF B2
ik, B #E TR, ITH 20 rEZIILD, ZLOENFICIRIZHBY £
L7c. BELWIBSMNREEE T T8, &4, wl, T L CLEZEKICHR LN D, Hx
IR EBICR DA TS EIWE L., RN LD/ S Song Da 52 KR
HITEENGIL, 3,000 AL EOZEEOFEEENERICHEFLTIZID, kK
DFEER &I R D5 AARO LN, WE, £ L TLEFEHEIZOWT, WL R
L CWe7Z&E L. NNP1 @ RCC ¥ LEFHICEG LIz _XTOH A2 D ITRIJITE
D, HRIZEND RCCH L EZFREEDLZENTEE L. ZZIDEMILEZH L
FFET.

BIvE S kSt & LTI, RCC THEIC K5 E K a 7 U — ¥ L O-ERITH)
D TORBT LIz, R THHEES O RCC FF9%, BrianA. Forbes [, O.]J. Berthelsen
f&i+:, Marco Conrad f#+1:, Bassam Egilatn [X, Ponnosamy Sammy X, 3 X OVHARD
a7 U — FEMZE, RS KANSO 77 / 2 f¥ B ~x vy —, KJI| #
AN ¥E T ¥ —, ma—Y=y 7 KRS Tl RS BERICIE, RCC # ADRREH»
OiELET, ZIGCOTERERIREL S22 WEEEE L. ZZITELME
fLEH L BT ET.

BATETE RS R, DL VR L EiF x4,

BAVEE DSt 2 R BUTERER, B LREEE = % LARHE (B
Bt KANSO 77 /7 2 TR E) 121%, RFPPefl L% IR~ A7 2 e
L CWe2 &, PALRAG~OPRERIZ R L T 2 Wie /2 E £ L.

FARFICHTZ0, ARG OFANRT RV —FERE Koo v=71 v
7 — B R BPFTE (B 22— 7S HINARE B
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&), [f BENAKDZ V=" /i R HRRE (8L AW - ZaffitEs 2ot
IN—T F=T7xXTy—), Al Wl LARMRE, i B2 AR (Bl BEA
RET RV —FEARE BRI V—7 U —F—), KEE #i/r HIREIE, 726 ONZH
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