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v ou—+ | wEH ik 2.62 i
= BY 259 v 7I—h $-N-39.3% 39.3 | 60.2 [ 102 260 | — | 739 | 463 | 795| 5
HEH G 2] 2.61 ) ) :

b) BNEFAREYEEIC & BFEA T Oy HEDORERET

IR TiE CREA 7 1y 78R 285G LT D 1 T (BY—v—ar 27 U — FTE =7 ARTH) 2BV
T, EMiFHA 2 RET D=0 ORERIE Y £ F2H L 7-, BIFERA A ORGEHEE L LT Bv/ Vv 28 L, Bv/ Vv
LR DR A RD D Z & CTHREERE LT,

TR E OB A2 3.2.14 |2, ERAMEIO—EREE 3.2.15 12, HERO—ERKEE 3.2.16 [TRT, =
ZCVVIIKEFHEZEREDOFEOEZ/R L, BvIiZ N & SR X2 hOFEOMEZ/RT, AEIOHFHA TILH
Nk ET 110kg=110L, FHHEizepgEix 75L & L, Vv IiL 110+75=185L & L7z, N O% %1% 3.16 g/m3, SR
AL NOBEET 2.86g/m3 & LT, FHEGHAED 1m3 H72 0 OFMEOEEEZHEE CTHRT & T, fAaMOR

H By k7, Bv/ Vv EFREOBMRN DT A RS, FEE2RE LT,

#3.2.14 HAHT 1y 7 GO E R I E #3.2.15 fEHMEIO—E
iz . W/B SREAVK | 8GR | B | BERER Ii5 E58 ks wiE HE/om®)
(%) RS BE | Tk 78 was N EFERILES U REAV R 3.16
g SR(7100)20-32.4% 32.4 B X 20% e} e} e} E—y— SR(7100) SRtEA b 2.86
2 H—p SR(7100)20-35.5% 35.5 B X 20% e} e} e} avoy—b | wEH s B 265
SR(7100)20-39.0% 39.0 B X 20% [e) [e) (@) FHEM G BE 2.66

* BREHER:65°COMRIART B AR RISHELL. BA T 0 vIHSERIMLI-ATIS &L YRER

#3.2.16 #EEDO—E

Ti8 wma w/B v Bv Bu/Vv s/a B4 8 (kg/m®) ZE
(%) (L) (L) (%) w N SR S G (%)

P SR(7100)20-32.4% 32.4 185 110 0.59 59.9 110 271 68 1120 753 75
oo h—p SR(7100)20-35.5% 35.5 185 100 0.54 60.4 110 248 62 1145 753 7.5
SR(7100)20-39.0% 39.0 185 91 0.49 60.9 110 225 57 1169 753 7.5

* Vv BEDKBEZEROBEOH. Bv: HB AL FESREAY FOBRHEOH
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c) BATO VY D#RYIR L WERER
SRtAy harrV—NofERT oy 7 8o JIS FRAERUSFIZhIT, MO ME R EME BT 5720
BRI O T v v 7 BERRR % F20i L7, 2017 4E 10 A~11 A £ TOHM O 5> 5 5 A © il %%%ﬁw
it s GREECRAEM D) CTod oM 7 HIZB W TRREZ1TV, JISAB371 OB R A Fhi L 7=,
FEBMEO A2 K 3.2.17 12, EHAMEIO—EREE 3.2.18 12, MERO—ERERK 3.2.19 [IRT, 3
FED WEMRAE L [FERIZ, 1HY72D 22y Mpb 2T OOF A HOfEA T vy 7 s L, MGEE
OWPE, ~HERE R X OEMETRE RS % F i L7,

. P N N £
7 3.2.17 AT v 7 O R U RS SEER #* 3.2.18 MBI D —
. - W/B | SREAVH | 8 | &5 | SaERER , - wE
Ii5 WiER it5 Ii5 5 Ek TiE
= = o | ®ax |mg || 7\ 5 A = i @/cm’)
1746108118 AD A o o o N EFERILES VR 316
p_s_ | 17EI0A198 BD B® o o o E—s wa AV i
R 17811818 cdD c@ 36.9 B x20% [e) [e) [e) R SR(7100) SREAL b 2.86
avy)—k av Hy—k
174118118 IO} D@ o o o B S B 2.65
174115308 ED EQ e} ¢} BB G BE 2.66
* SREEER  65°CORF AR B AR, BIBHEBELL. AT O v I RRLIaTIC J: YatBR .
#3219 WAERO—E
- caa W/B Vv Bv s/a B (kg/m®) Z=fg
T & (%) L L Bv/W (%) W N SR s G (%)
£ SR(7100)20-36.9% 36.9 185 96 0.52 60.7 110 237 61 1155 753 75
av9)—k

* Vv BADKBEZROBEDH. Bv: EBtAL FSREAY FOBEDF

3. 2. 3 SREAVPFAVHY—FIZKBLTA—3IHVAR Oy ) — OB
K&%®E&é%&%%%ﬂét@ﬁR?%VFZV?U%%KiéV? —IJ Az )— DM

HEHEL, ®5 M 72 EE M E SRR S L OVE o U TG D EMRLEERR 217\, G IRH] 256
LtoEK,KﬂyﬁU%F%kﬁﬁ%ﬁﬁﬁﬂﬁ%b,%I$T@&Eﬁﬁﬁ%%lﬁ,@1%@%ﬁ%
EE2IT-> 71,

a) ERYUEERBROBRHRE

HEMMHEEBROME A2 K 3.2.20 (-7, SR BA Y FZREFIME LTHW a7 U — N OREEY M E
B 252 LAhEIC, EMRERER, R, R B A T o7, ERERIE, SREAV O
REFRLKFEEMILED 2R L L, SREAY FORAFRILO0, 20, 30%D 3 /K%, KEGH LI 35, 45,
60% D 3 KHEL LT,

MO —E A3 3.2.21 18, HAEEE 3.22218T, AV MINZHW, EA LV FORNEIL LT,
R mifE 6,780cm2/g, #E 2.86g/cm3 D SR B AV NEEM L, BELTH AT 71E 15em, EX &I
45%& L, HAKEIL 170kg/m3, HEM ) S AT 0.56m3/m3 & L7z,

b gz = A =
#3.2.20 EHEMMEFBR OB #3.222 PWEERO—E
A
SREAY RO KiEE /Htt SROD B ke/m?) .
BEE 35% 45% 60% e Ba®x [we | s/a @
0% 0 oAd o) Bx% w| N ]|srR|st]|s2]a !
20% @) od o
0% o) YN o) N-35% 0% | 35% | 444%| 170 486 | — | 336 | 410] 934 | 065
* O EMEEEEAER . A JTRUNIEEER. O {RE P HEILER N-45% 0% 45% | 47.2% [ 170 | 378 | — | 376 | 460 | 934 | 0.60
NN Y
#*3.2.21 fHHMEIO—&E N-60% 0% | eou | a95% | 170 | 283 | — | 412 | 503 | 934 | 0.55
m8 | we e i WRER | EE SR20-35% | 20% | 35% | 44.1%| 170| 380 | 97 | 332 406 | 934 | 1.05
(cm®/g) (g/cm®)
=5 SR20-45% | 20% | 45% | 47.0% | 170 | 302 | 76 | 373 | 456 | 934 | 0.80
2AVR| N S - - 3.15
RIVES VAV E SR20-60% 20% | 60% | 49.3% | 170 | 227 | 57 | 409 | 500 | 934 | 0.85
BRIM | SR | RS YTHEEHEAVE - 6780 2.86
1 W TEREEE — 258 SR30-35% | 30% | 35% | 44.0% | 170 | 340 | 146 | 330 | 403 | 934 | 1.10
e — == -
S2 BREKR) AEFRAMBENE - 2.67 SR30-45% 30% | 45% [ 46.9% | 170 | 264 | 113 | 372 | 454 | 934 [ 0.90
HEM [ G BAE2005EKA) | EFEAMEHE - 2.69
BR0El | Sp = P REAE HKE] - — — SR30-60% | 30% | 60% | 49.3% | 170 | 198 | 85 | 408 | 499 | 934 | 1.00
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b) ERRIERRDREBE

Kar ) — NOEEEM~OBHIZS, ERICIVELZLT —I 7 A a7 ) —rD7 Ly
vathik, FEMETREE, MREMTREEAHIEE 2sSo AR T D Z LA HHS, ZFAEMBRIR LS04I Rk
W) ICBWT, EH- - A0 3 v — X0 O EERGERR 21T - 7,

FEBMEDO - 2R 3.2.23 |TRT, HERWRERO 27 U — D7 Ly ¥ =2 MIR, 8RR 2 RS
T oL, KA 40%, 50%, 60%D 3 G0 a7 U — MR RICHF 21T o7, £z, xR e
LT, KiEEMI 50%DEiE =7 U — MIOWTHEBRZINE L7-, SR20-50% 22\ TIE, & TOFEH
T, X 3.2.4 O~ A2 EM A OREERBRIAR L OX 3.2.5 OBCIREH A OBERBRIAZ/ER L, =2 7R
BREATH 2 & T, WIS IRBR M IEAE 28801 184 FFAl L 7=, ~ A = UM 2 7RSI 1 MRic o & 8 A a7
AR OB Z 1TV, BOREHM = 75813 1 M s & 4 Ko a7 R ORBR &2 1T 72,

MO — A 3.2.24 1T, MEREFK 3.2.25 1277, SREA L FOREGRITHAHM D 20%& L, &
A hNOWNEIE LT, BAKEIEL 170kg/m3 & L, HEMO» SHFEITI THOFEENS, KA & i
XL,

#3.2.23 EHRILERROB S I7EEE
o= | wo | _PEEE ikaEss | BREEGHE Sy REHR 1418 WS g
. R AT B | ey | &4
SR20-40% | 40% o 0 o — — — e
SR20-50% | 50% e @ o @) @) @) B
SR20-60% | 60% o) 0 [¢) — — —
N-50% 50% ) — — &) — — = S
o o
#3.2.24 fEAMEO—%
ZREE
g | =% e i HRER | BE
(cm®/g) (g/cm”)

. | _ _ o0 o
wAvk [ N AILES  E A - 3.15 1000 W EAAE <
BRs | SR | RSusEAwAVE - 6000 2.87 TH
R Y & FEREIE — 258 _Jooo

s2 PR RA) EFRAMETE | 267 IEE
AEM G FH2005(RRA) EFRXMIENE — 2.69
SRR SP B EREAE JBK - — — v N~ A = v
E = 824 A3 M M ORUERBIED AN
#3.2.25 FREERO—E
. B 8(ke/m") . =) — a7 A
5 W/B s/a Bx® — 1*1%:%42&
W| N |SR|st]s2]a (&4 - mm]

SR20-40%(&Z 1) 42.2% | 170 | 340 | 85 | 393 | 322 | 1001] 1.50 o Hi A \

SR20-40%(1Z 4 #1) 40% | 43.2% | 170 | 340 | 85 ] 402 | 329 ] 985 1.20 R ’I§I§'§i§ . <
SR20-40%(%& £) 43.3% [ 170 | 340 | 85 | 405 | 331 ] 985 | 0.95 BEPS
SR20-50%(2 #) 46.5% [ 170 | 272 | 68 | 453 | 370 | 968 | 1.40 o

SR20-50%(Z 4 #1) 50% | 47.5% | 170 ] 272 | 68 | 463 | 378 | 950 | 1.20 =
SR20-50%(% ) 47.6% [ 170 | 272 | 68 | 464 | 380 ] 950 | 0.95 100 700 100
SR20-60%(E ) 48.9% | 170 | 226 | 57 [ 489 [ 400 ] 950 ] 1.35 100 700 100

SR20-60%(RAEH]) | 60% | 49.8% | 170 | 226 | 57 | 498 | 407 | 933 | 1.20 | IE
SR20-60%(%& 1) 49.8% [ 170 | 226 | 57 | 498 | 408 | 933 | 1.00

N-50%(E 1) 50% | 48.7% | 170 | 340 | — | 477] 391 ] 933 ] 1.0 - T o = -
YNy 3.2.5  HCIREAM FH O ELEEERIR ORI

c) EEEM~DBERPE

Kary J— k& RBUSEWTEHER OIGEEM & 72 2 FETO L~ var 7 ) — e, (RSO ARGZARA
12, SREAV FEFEAMD 20%RALIZSREAY bar s U — &AL, e, #£3.2.26 127
EEBRMH Lz,
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#3.226 HEFROE

L7k 34 fL B2 3
) “?Uﬁd— we | s/a B @Eke/m’)
(G FA AR L) w N SR[st]|s2]| a
Bili18-15-20N 60.0% | 48.9% | 165 | 220 | 55 | 494 | 405 | 960
(EHFHELA)LA) e

i®27-15-20N
(T BERARRIER)
* SRDEEHE(IB x 20%

51.5% | 48.3% | 165 | 256 64 | 479 | 392 | 955

3. 2. 4 EESMMEIAORELHEMEICLIB/RYE AT LDEE
a) BERMMEEEIAOIRSE
FEEERIEY) ~ DI AT, TR E G 2R 2 5 = AR T O AN EREREA O BUS A EE L 72 5,
(—) BARBFR GBI 2 EFEEAMMEREREARIEIC LY, SREAV MR LT 4 —I 7 A har s
U= EOZ ¥y A har s J— o JIS ICREH STV DIEFM OMEICHES L T\ D 2 & OFE & 8
BTo2&e L, ZhHDJISICERBE N TV DIRMM ORI, TJIS AB5308 L7 4 —I /A hary
U— k) O 7.4 BFMEO bIEIZIE Ta)Lsh (7 a@_ﬁﬁéMTmé7747//1 lZagtt, (bR
FE, WA, @ AT 7B KRB LU B 72— 0% JIS O & HIEFED OIRFMME 2/ %
Gk, 2027 U — MEROHIMICHEEREEL RIEST, IEOREL L OEOREMEDHEND bz D
DHE, BMABENEREE LHEO LRET D L0V TNIERLR0, ) LoRERH B, —J7, [JISA
5464 7L X v A ha s U — M ZiE NEFMEZ W 585613, PCa O MEICHEREEL KT S/
WHEDTRITIUIZR B, 7747 v o, M, (FHRMAL Bienal, &FA27 7Ry ) 7
a—ABLOa 7V — MNHAEMEFERT 255X ZNENORKICEAET 200, FRITMENRIND
ERIFEU LD DEN WD) LB D, ZNODORELET D2 L VT 5720, SRRk L CEREL
FIF S 72N & 28T 5 &4, R-CF 27 Y — MZXAEMoOERRIC O W TEFEa 7 U — k&
DR 21T 2 72,
ﬁ%ﬁﬁﬁ%@%%%%&zmz;%Aﬁméﬁ%%&z%:ﬁﬁ‘:yau%ﬁ@%iﬁ%:yav%
FERCFar 27 U—bhd2KHEEL Lz, WBIZR-CF 2227 U— hTi 45, 35%D 2 K¥EL L, Ei@=
)%Fﬂi%%@lﬁﬁkbtoﬁéﬁ&&,%i%éf:MKRH%%&Ltoit,ﬁ%@%ﬁ%ﬁ
#5720, MEEARILAZARE L Cl-& 2.5kg/m3 & 3% L, EBR TlX 4.0kg/m3 @ NaCl Z¥%01 L 7=,
BRI A BRI RS L OVE AR BRI E DA & X 3.2.6 1233, ABRIKIE 100x100x400mm A fEaRER IR & L,
WNERIZ ¢ 10 Sk GLEI) 2 3% L7=, MHn 7 B £ T 20CTEMAFEEL L, M 7 HLIRIX 40°CRHI0% DRz
#AL L, i RC RBAD HREN (ROFE) 2WET 252 LT, R-CF 27— FOBFEEGIED
A w7 Y — b e LT,

e T A S =
#3.2.27 SR ARBR OB #3.2.28 WARDO T
EE j Gt s
‘o . wW/B EEM O IOiﬁﬁ:ff ‘o . o/a HfrgE ke/m) sp
: m :
e o | SR B F N o i o | SRle|Fr|n|w|[s|c|exw
(7630) (NaCl:4.12kg/m®) (7630)
1 N-as% | a5 | - - - | 100 o 1 N-459% | 440 | - [ - | - | 367 | 165 | 773 e00 | 070
SR(7630)60 SR(7630)60
2 a5 | 60 30 10 - o 2 440 | 220 |110f 37 | - | 165 | 752| 070 | 2.60%
~F10-B30-45% ~F10-B30-45%
SR(7630)60 SR(7630)60
3 3 | 60 30 10 - o 3 420 | 283 |141| 47 | - | 165 | 673 | 046 | 3.00%
~F10-B30-35% ~F10-B30-35%
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O EE #8550 10) g TERE EES L HES— L
£
o g
PO -
100mm
OFER B A
A x yy
_,
v v v

BABMOAE

4 3.2.6 SR AR L OE REAIE DB

FERAT 7T RBROMEL LA EE# 3.2.29 12779, RCF 227 U — MRk 7 L% ¥ X b
RC 4t & A OMEMEREZ A L TWD I L 2R T 2 Z L2 HIIZ, FEROBCRFBRIKIZ L D HEEER %
fTo7z, a7 U —HMIRCFarv 7 —heFi@ar 7V —ho2KkHEL L, ERAT THIFRBRIAOE
%wﬁom%xiwo%%@zmﬁ&LkOMﬁ% DFEMZ X 3.2.7 (TR T, INJJ%EE X, 100T(980kN)
F— 77 7 &2, SEERBE R 2T O FRB BRI v M LT T o, BB E N R ERE

HIZRE#%, L%@rﬁ%nﬂ%ﬁbf HIHE I K 2R a1 o7, 72, b T, K 3.28
m#%ﬁ%@%%ﬁ%bt1ﬂmmA%mm®ﬁTﬁ%%%%@b BANERRIHE LM E 21T o 72,

#3.2.29 FERX T 7THTRBROMERL L OHRER

ERHFEER W/B fEEM OB H® (kg/m’) sp
NO 5 200 X 50 X 15¢cm %) SR s r N SR 5 . N W s G ®x %)
SKERLE (7630) (7630)
N-55%(0.38%) 0.38% 55 — — — 100 — — — 300 165 799 1031 0.60%
SR(7630)60-F10-B30-45%(0.38%) 0.38% 45 60 30 10 _ 220 110 37 _ 165 752 970 2.60%
3 SR(7630)60-F10-B30-45%(0.76%) 0.76%

150mm D10@200mm#EkAF EE0.5%

P oo

e TRERAE i
[ ; . |

W W, ;

2000mm J

o

o

T
1,000mm

150mm
*—e
o
o

i
L_/
.

400mm ° 1,5000mm °
TEREFERERAR D32-8AK #kfALE3.8%
X 3.2.7 FERAZ 7T EEROEEM X 3.2.8 R\ ARG RBR IR O FEM

b) BERFERE SR T LOEE

MRNRZFATET LV E LT, HPEMEZRA & LEERIEER VA7 A2 a1 5, BB I S
AEaro ) bbb REY a2 EZEIRLT, SREAV F2#EL, SREAV NEAWEZa 7Y
— MG & LTI LEERBIG CHEA L T, ZOXI RIEERV AT LAEHEET S5 LT, ORY 2 4E/HK
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AF—L, @SR & A v EGEHLE OHEIR, QITBOBMIEEIC X HEERMAEZERT 52 ENUETH D,
INLEEBRT IO EIT- T,

31 ISREAV MOBET A L OYREL LOEHIEOHSL] 1IZBWT, ORY a2 VEEAFx—24, @SR
A MUGEILE O AR D 2L L L, OFTBUC K 2BEMIEELIC X 2RI FHICOWT, Rz JIS
Ui & L CHIRTATRE Cd 2 FlEA T 1 v 7 72 & O Z R BLIZ DWW CTHRIEMEHE 2 /it L7,

c) BEBEHMHAEIRADKRE
16 4 6 A ICAEEHAITMERERERT 2 UG08, AR OB AZESEMEmICH 5 2 & %%, SREAV b E
AWz fih O — b itEte &, BIRE CTh 2 BERMI L O A ER23E S LGN Ebah D
AIREMER RS SN Z LD, REHERE TH D (—M) AAREZRERBRAT X 0 S E e ORI OB A 25K o
bz, TRRFHAWR - BitT252L T, LRy A MUERLLT 4 —I7 A bar 7V — NOWE %l
L, EOICHBEENEREES L2WEAONEHRAR 28T 500U EEITo T2,
1) SR= 7 U — Mg OBER
2) BUUTO SRt AL bOEFEN 20%LL ETH 5 7= DU EO R R R D725 10% £ TEIMT 5
3) SRt A FOBRLEHLA () OBFEE SR & A2 b OME ORI E
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4. KRRUOEBLR

4. 1 SREAVIOHRESAVOREH L UVEES EDOREL
4. 1. 1 HEFAVDBRRIZEDSREA Y FORERLE
a) PIRWES A UERANSREA Y FPEHMAISEERER

BRBLE 7 A 1281 5 SR B A v M EBRIEER RO —H AR 4.1.1 18, #HEE) O AHB 4 £ TORF
fl& SRE AL FOBER L OEBmREOMREZK 4.1.1 (R T, #POFRMERY A4 E M L 7= 8 s Z
AVOfERTHDH, K 4.1.1 o, WEETORBIFMIARE S 2D1TE, BEINIL, ERBITIRE
<720, BEFEHRES A 2 L R 3580 iz,

FERIRE & SR AV hOFRAEBOBEZX 4.1.212, SR AV FOLFERERME L T/ XL EOEM
SREELLDBIMRZ XM 4.1.3 1237, X 4.1.2 005, F#lET 1 v LBEFRE T A CIEERZIT o2 FHNE

FLAFTRR 2 00, BRFAEREMEZRL, BERENSKERDI1ZE, HEmBITIREWERER
ST, X 4.1.3 05, FREES A TRELZ SR B AL MIBW T, HEEEAA 8,000cm/g LT Th
i, Emt AL M T 25EEL 60% LA ED SR AL MEREETE D Z LR TE 7,

SR & A h ORI ESAMRER R 2 4.1.4 12777, M4.1.400, BFRET A TIESR AL MME 30
pmBREOE—7 OMIZ 300 p m BREDOHE & &< 2 LROKESATh D DITK L, s 1 Tk
300 um BREDOE =7 BN/NEL o TND Z LR S, FlET A > OEAICLY, 1002 m Ll EDOEE
EWPNDIDNEGE D SR B A Y ARG TE D 2 L AHERR LT,

#£4.1.1 FHEES A4 T8I 5 SR & A v FEBAEERE RO —E

BRED [RTYSKD | 0 4B SREAL M EC D BE " - . SREAV MM ERIER
g | |E| ®&|5RYI | BhkmE BEEMESRE MBS TORBIM ()| EIEA naE *fgfg o | HE @ | 288 @t
7 #| (%) |MEET | EFTOHRY AR RE| EW | mE | BE | vreo
1Th|2h[3h|4h|5h|6h]|7h|8h | 9h|10h{21h(51Hh] ® x® (g/cm®)
OERD @ (C X wt%) &M em?/g)| (%) | (N/mm?) | sEELE
[ 1 ] [N-50%AB)[ 25h BB ] L 27.0 67.5 2.91 | 5960 | 12.3 465 0.73
| 2 | [N-50%(AE)| 3.5h EbIC L 31.0 108.5 2.82 | 7150 | 145 431 0.68
| 3 | [N-50%(SP)[ 2.5h EbLIC 'L 30.0 75.0 2.87 | 5620 | 135 44.3 0.70
| 4 | [N-50%(AE)| 25h BbIC 0.10% 31.0 715 295 | 5260 [ 112 52.6 0.83
| 5 | [N-50%(AE)| 25h EbIC 0.20% 31.0 715 297 | 4590 [ 112 | 432 0.68
| 6 | N-50%(AE) 2.5h 33.0 148.5 2.84 6620 | 13.7 37.8 0.60
BE | 7 | N-50%(AE) 2.5h 32.0 144.0 2.83 6720 | 12.6 47.4 0.75
# .8 | N-50%(AE) 2.5h 31.0 715 2.89 6340 | 121 43.4 0.68
BE | s LE N-50%(AE) 2.5h 31.0 201.5 2.69 9280 | 15.8 37.4 0.59
7‘?‘ & &§ N-50%(AE) 2.5h 31.0 201.5 2.94 4490 | 11.6 44.3 0.70
i Ed | 11 | N-50%(AE) 2.5h 32.0 672.0 2.45 11030 | 21.7 19.7 0.31
ST [02] [ns0%@e)| 25h 23.0 575 | 295 | 5630 | 89 | 54.1 0.85
S| 7 8] [nN-50%@E) [ 25h 25.0 625 | 3.03 | 5060 | 8.0 | 55.1 0.87
> [ 14 | [N-50%(AE) [ 2.5h 26.0 650 | 3.04 | 4190 | 77 | 573 0.90
k [ 15 | [N-50%(AE)[ 25h 26.0 650 | 3.07 | 4790 | 76 | 56.6 0.89
[ 16 | [N-50%(AE)[ 25h 28.0 700 | 2.91 | 6030 | 104 | 516 0.81
| 17 | [N-50%AB) [ 2.5h 28.0 1260 | 2.87 | 8270 | 12.2 | 483 0.76
| 18 | [N-50%(AB) [ 2.5h 28.0 1260 | 293 | 6230 | 11.0 | 466 0.73
19 N-50%(AE) | 2.5h 28.0 1260 | 298 | 5390 | 96 | 526 0.83
_ %[ 20 | [N-50%(AE) | 25h 8.3 20.8 3.00 | 5480 | 9.6 51.6 0.81
79[ 21 |%[N-50%(AE) [ 2.5h 8.3 540 | 2.92 | 7700 | 11.7 | 437 0.69
L B[22 |Z2[N-50%MAE) [ 25h 8.3 789 | 2.83 | 9040 | 13.0 | 397 0.63
&[ 23 N-50%(AE) | _2.5h 8.3 4192 | 2.44 | 9320 | 184 | 227 0.36
1 %EEgH,LRYIVNEE TORH L Z?J/?kb‘bﬁﬁ?kﬂ&iﬁifﬂ)ﬂ%l’sﬁ & EBEAFMNHEEHS1.5h)
3.2 12000 12000 ‘
| o= —O- LRER | |
31 1 11000 11000 |- | ek
~ | § O =1520 X In(x) + 475
i o~
“c 30 —X 10000 £ 10000 27 /// rrrrrrrr ]
& | S |
29 | 9000 \i #9000 @ D/l/ e .
i X\ : = = yd
fa 28 8000 = #8000 o e T e .
A / “ki A d / |
N 27 | 7000 3 -3 7000 &
Iy | £ N =
Yos : ~— 6000 N K 6000 e etk .
o b A |
& 3 N o HRMET(
25 : 5000 % O 5000 f-—or ] d Eﬂﬁzmv«rz 8
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M. #3C Abstract
A study for reinforced clinker—free concrete elements comprising by-product
additives and recycled cement produced from wasted fresh ready-mixed concrete

Principal Investigator: Tetsushi KANDA
Institution: Technical Research Institute, Kajima Cooporation

2-19-1 Tobitakyu, Chofu-City, Tokyo, 182-0036, JAPAN
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Cooperated by: SANWASEKISAN CO., LTD.

[Abstract]

Key Words: Recycled cement using concrete sludge, Admixtures, Clinker-free concrete,

Reinforced concrete elements, Fly ash

The basic technology of recycled (SR) cement using waste fresh ready-mixed concrete
sludge and recycled clinker-free (R-CF) concrete using it as main binder, was developed in
2012-2014 on the basis of research grant of the Environment Research and Technology
Development Fund (3K123015). In this project, we further developed these technologies and
carried out research and development for the practical application and commercialization.

We established dedicated washing and dewatering facilities to improve the quality of SR
cement. As a result, quality of SR cement of this production line was improved, reducing the solid
residue with a diameter more than 100 um, and SR cement with a strength ratio more than 60% to
the ordinary cement can be stably produced. For a further dissemination of this technology,
mass-production of the SR cement was aimed and, after establishing the manufacture scheme of SR
cement, a new manufacturing base accumulating returned concrete from multiple ready-mixed
concrete plants was built in Kawasaki, Kanagawa.

An outdoor exposure test was conducted with precast elements (PCa) and solved important
issues for commercialization such as durability of R-CF concrete. Commercialization of a PCa
product that can be standardized and executive plans for application to actual construction were
started. Also, application of SR cement concrete where the ordinary cement is partially replaced
with SR cement, to PCa products and ready-mixed concrete products was examined for a general
use. As a preparation of the practical application of these products, secured quality was confirmed
through various experiments and obtained the JIS conformity certification. In addition, fresh
ready-mixed concrete was applied for the first time to actual construction, confirming the practical
level competitiveness in terms of quality and cost. As mentioned above, the social implementation
of this technology has been realized by commercializing more than two competitive products that
combine environmental performance, high quality and superior economic efficiency, and
established an advanced “local production for local consumption” model of the recycling system in

Kanagawa.
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Through the spread of this technology, contribution to the three important environmental
policies could be expected: reduction of the amount of demolished concrete debris which is the
major construction byproduct, suppression of CO2 emission and energy consumption, and reduction
of amount of fly ash that increased after the large seismic damages. In addition to contributing to
these environmental administrations, recycling systems using this technology are expected to have
sufficient economic competitiveness and contribute to the revitalization of regional industries.
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