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01007001 | TCAHZE TN 1AL | 1570Mpa 1.22kg/m( AN 5kHi e ) t 6950.00 | 7050.00
01007002 | TCREZE TN JIANZCE | 1860Mpa 1.22kg/m( AN iKkHio% ) t 6950.00 | 7050.00
01008001 | &%Lal Bh A 5-12 t 4720.00 | 4820.00
01008002 | AL IAIFER |5 - 16 t 5090.00 | 5190.00
db TSR 3% & 30) 2021 £ 55 2 1



7K B iR e 1+l & B{T. JT
L THREM
» =3 = 7 = =B ;
K2 = & % W G T S R AT g; ERM (&%)
3A% | 4 A
02002001 | i EERRER K UE P.0 42.5 Hi t 500.00 | 500.00
02002003 | i EERRER K VB P.O 42.5 KB 1 t 520.00 | 520.00
Em BN ET B4 oJT
e THEEM
® = 7= & & R LR S RAFIE e kil
3SA#® | 4 B
C40 5 APUT + £ + T .
17038001 | Tl &2 A IR A M S A 60mm+70mm+200mm ; £ m’  |5110.00 | 5260.00
110Kg/m’ ; £ 6 4~
C40 3 AMTT + {535 + N 7T .
17038002 | il & A& IR IMER (LA 60mm+70mm+200mm ; #¥7f m’ | 5465.00 | 5430.00
105Kg/m’ 5 £ 54
C40 ; ARTT + PR + T .
17038003 | Fiilil &2 A PRIEAMEM (35 ) | 60mm+70mm+200mm ; 45 m’  |5290.00 | 5640.00
130Kg/m® ; & 9 4
C30 ; AT + 18 + N .
17038004 | ikl &2 AR £ L% 60mm+50mm+200mm ; 445 m’ | 5640.00 | 5050.00
70Kg/m’ ; EfF 6 4
C30; AhuT + PRk
17038005 | il & & KA —PCF 80mm+30mm; WA 65Ke/m’; 8| m’ | 7190.00 | 7280.00
K STP 23 é@m}i
e 2y
17038006 | il 42 4 AR T PSR ;;016 B 100Ke/m™ s BRA 1 | 4300 00 | 4440.00
17038007 | ikl A AR fngg/rE‘n JE60mm BLE S 895 | 51304000 | 4130.00
17038008 | il HEAH €30 ; ¥4 100Kg/m’ m’ | 3750.00 | 3880.00
17038009 | FlHlERMAE - & €30 ; #Ifl 115Kg/m’ m’ | 3960.00 | 4110.00
17038010 | Tl bt €30 ; #Ifl 100Kg/m’ m’  [3730.00 | 3860.00
17038011 | Tl & MfidR €30 ; H#f 135Kg/m’ m’ | 4410.00 | 4590.00
17038012 | FiHil fH 5 €30 ; #Ifl 160Kg/m’ m’ [ 4860.00 | 5070.00
17038013 | Tl == i €30 ; #Ifl 165Kg/m’ m’  [4620.00 | 4840.00
17038014 | il C30 ; HIffl 230Kg/m’ m’ | 4850.00 | 5160.00
17038015 | FiildilE: C30 ; Al 230Kg/m’ m’ | 4850.00 | 5160.00
17038016 | Jigfik iffi v VNN A LE 43t m’ 325.00 | 325.00
17038017 | BMifiTa UNCR A YR A TEi m’ 610.00 | 610.00
17038018 | FA kA 4HiTHT NG AR B AR FE m’ 850.00 | 850.00
B1]
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SUEES Y fa
'{{l\ GLEA
73 1. FHHRELINBREIELHETHRE LG A FRA KA
= 2. HERBIMETCaETHRIEEEHE, ErafERBLEHmREER

a

& B 5T
' | TEEH

g = 7= B & ST RASE o s (&)
3A#H | 4 A

18001001 | HmiREE+ C10 m’ | 440.00 | 440.00
18001002 | &+ C15 m’ 450.00 | 450.00
18001003 | EmEEE T+ €20 m’ 470.00 | 470.00
18001004 | Em &+ €25 m’ 480.00 | 480.00
18001005 | - TR &E 1 €30 m’ 500.00 | 500.00
18001006 | Em &+ €35 m’ 520.00 | 520.00
18001007 | Hi i EE 1 C40 m’ 540.00 | 540.00
18001008 | Ed &+ C45 m’ 560.00 | 560.00
18001009 | iy EE 1 €50 m’ 570.00 | 570.00
18001010 | Ed iR EE+ C55 m’ 600.00 | 600.00
18001011 | HidiREE 1 C60 m’ 630.00 | 630.00
18002001 | HiBIREE €25 m’ 500.00 | 500.00
18002002 | HLBiREEL €30 m’ 520.00 | 520.00
18002003 | PLBIREE T €35 m’ 530.00 | 530.00
18002004 | HLBIREEL C40 m’ 550.00 | 550.00
18002005 | iBIREE L C45 m’ 570.00 | 570.00
18002006 | LB iREEL C50 m’ 590.00 | 590.00
18002007 | HiiBiREE+ C55 m’ 620.00 | 620.00
18002008 | HLBIREEL C60 m’ 650.00 | 650.00
18003001 | A iREE+ C10 m' | 460.00 | 460.00
18003002 | AiATHREE L C15 m’ 470.00 | 470.00
18003003 | A iREET €20 m’ 480.00 | 480.00
18003004 | AiiAiHEE L €25 m’ 500.00 | 500.00

&

dk ECSR 3% + 2021 FF 55 2 HA



FEab 3

BLEA .
MR (F) P e ats THREMEIMT, 2R OIEREHETIL LA F A, fg
BT, IT £
o TREM &
K 2 7 & % GRS B HS [ERMH (&) '
3A® |4 At
19008001 | il FIRAPHK WHLHPH DM5.0 t 340.00 | 340.00
19008002 | i T-IERADY Wb DM7.5 t 345.00 | 345.00
19008003 | i TR AP WHLbH DM10 t 350.00 | 350.00
19008004 | H3E IR AP WIFHALIE DM15 t 360.00 | 360.00
19008005 | Eil T-1RAD WIHASIE DM20 t 370.00 | 370.00
19009001 | 38 TR P IKEPIK DP5.0 t 350.00 | 350.00
19009002 | 3 IR AP HIKEPH DP7.5 t 360.00 | 360.00
19009003 | i IR AP WIKAYHK DP10 t 370.00 | 370.00
19009004 | i TIRADS T IKAYH DP15 t 380.00 | 380.00
19010001 | i TIRAPHK Hh IR DS15 t 375.00 | 375.00
19010002 | i T1RADS HuTEAP K DS20 t 385.00 | 385.00
19010003 | i TRANIK Hu TP DS25 t 395.00 | 395.00
mERER B{I: JT
TIEEN
® = il g AR S R AT g% EEM (&8)
3A® |4 At
20001001 | P IREE T AC-5 t 480.00 | 600.00
20001002 | Wi IREE L AC-10 (F, C. 1, 1) t 460.00 | 510.00
20001003 | PiFHIREE L AC-13 (F, C. 1, 1) t 450.00 | 500.00
20001004 | Wit TREE L AC-16 (F, C. I, 1I) t 440.00 | 490.00
20001005 | Wi iREE L AC-20 (F, C.1,1) t 430.00 | 480.00
20001006 | Wi IREE L AC-25 (F, C.1,1) t 420.00 | 470.00
20001007 | PiEIREEL AC-30 (F, C) t 410.00 | 460.00
20007001 | MEFFDI T IREE L WAC-5 DAT-HS5 Jiad5) t 510.00 | 630.00
20007002 | iRFEDIEIREE T WAC-10 DAT-H5 jaFE5] t 490.00 | 535.00
20007003 | MEFEDITH IREE T WAC-13  DAT-H5 &+ t 480.00 | 525.00
20007004 | IEFEDITH IREE L WAC-16 DAT-H5 j&FE5H] t 470.00 | 515.00
L 4
db FTSR 5% 4+ 33} 2021 &£ 55 2 A



a

TEEM

® 2 = & 2 W HAE T B RASE g% e (&5)

3AH |4 At
20007005 | MEFEDITHIREE L WAC-20 DAT-H5 j&FEH t 460.00 | 505.00
20007006 | MFEDITHIREE 1 WAC-25 DAT-HS5 £ t 450.00 | 495.00
20004001 | TR ARG R AM-16 430.00 | 450.00
20004002 | BRI F ARG B AM-20 420.00 | 440.00
20004003 | BB IFATR G R AM-25 410.00 | 430.00
20004004 | TR ARG R AM-30 400.00 | 420.00

B bR TAZENMZEY 2021 5 3. 4 7
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& AWl A8 R B T DUAR L e B LG 58

RAxAE, Ave, A8, FRE
(1P BEAAFHREARRASE, LT 100013; 2B REZRATEFZARFRFS, LT 100013)

o B Em M A TR A RRE L, 2R E I B 20% K RRCER LR BB KT R
ZREMFE R, FEARILA 047 F00.35 BB L, R TE &6 xR B LA M B,
KIANBEEMNBANSH B RE LN TAYE, BRARLESRESE 00 RELHTAYE, UK
EREMNBENNT 15%. &ja, BTN AH TAELLH. BAF. BEREZRE

BHEEMRRELAENE, KA AN RAERFE, BRESEN IR AN BRZRT 4
AuE| AT, BT fE 15 R B Ak Rk ok 2k 2| 300 K R 175 K
KW Fom; REL; AR, ThEE; KEHEK
RE 4 ES: TU528.01 XERPRIRAD : A

Frost-Resistant Performance and Improvements of
Concrete Containing Different kinds of Rock Powders

Jingliang Xia ", Yongxiang Zhou "*, Yanxiu Li’*, Qingfeng Guan "’
(1.China Academy of Building Research., Beijing 100013, China; 2. National Construction Engineering
Technology Research Center China)

Abstract: Rock powder is widely used in the preparation of concrete. Concrete with water binder
ratio of 0.47 and 0.35 is prepared by mixing 20% gneiss powder, granite powder, limestone powder, basalt
powder and fly ash respectively. The influence of different rock powder on the frost resistance of concrete
is studied. It is found that the addition of rock powder will weaken the frost resistance of concrete, and
reducing the water binder ratio can improve the concrete with rock powder Frost resistance and limestone
powder content should be less than 15%. It is found that adding air entraining agent, air entraining agent
and freeze-thaw agent are not as effective as adding air entraining agent, air entraining agent and freeze-
thaw agent respectively, but the effect is not as effective as adding air entraining agent, air entraining agent
and freeze-thaw agent.

Key words: Rock Powder; Concrete; Frost-resistant performance; Content of rock powder;

Improvements.
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055

PRACTRBE 4 1) S BARE 2 — R A b B 2
Jutl, DA RA A AR BT MR A ) 2
AR T RE P C B AR SRR 5 i Ak TR E
HbERE. MK IR EE 7R R E R E R T
ST, RAREFRERERE, 3
HERER U, AmE R R, R
FREEM L, XTREE LS R, &
VRIS T (0T BE X TR BE - P e 7= A 4

s, R, BFSE S AN S A TR RE 1 e
RHERE S LG, A EEE X,

HAl, AamhakamanE. e, 5
oA A B S BEEA RS 5 SRR BE T PUARPE R
MRIFEEE R, A5 PR T 4R
MTEKIEHEA R R R, I FREIRAIRE
HIRAHBE .. W BAFARET XK
SERRHTR T B 5200 5 Stanislav 55 ¥ B A
ERn ey =y e b i AR R e E R
ERICR, XSO PR T ERAMB AR
XU R IREE LB TERR R, EMB X RA
KR IR EE T HORSEH S A KRB R IR &+
HATE], e R ERTR TR i —2F L 451
AL BB RTE 20% LIPIRT, TREE 2807 350
URRI S S AT AU R, b
WM EIRE] 30%, WHREEL St 5T

R 2B VIS T HORRAE I R BB ARG T
S BHAEIREE+ 1) 5 Ahmed M. Diab % ™
WFFE T AN KA R4 i R £ ) 2# 1 RE
it PR RE ISR, TN k40 KA #3458 18 I 2 1
10% PAPY; 43 3CHR P BT TH# R By . K
TR ARRE R AR A B S R B
BREATE, AKVCRHN LS B R 5 Y A8
TRAE L. SR, B IR A A R R A
A . XA RS - PR R TAE
FEXFR A, (RIS SR TR v O TR - BT R I
RERFE I H H R AEIREE L 51 R, AASCRITTA R
TR ARRER . ARk LA E T
YBGRL, A ARl S iREE bt
HRPERIRZ I, JFE IR A ARy S DU Fh 2 43
SR B A R L BRI

1R R 77 3%

L1 R ARt

(1)7KVB: RAIP -142.5 57K TR, He i 7k
P B E mIAE ) GB/T 12960 43H1 HAk 2 A,
gy, BRI 1 PR, WE OKVE R A
SETEE (IR )) GBIT 8074, { /K Ve Fr ik #4
JEFKE . BESSITIR] . 2 e PERG S )5k ) GBIT
1346, {KVefchb s BRGS0 /% ) GB/T 7671 Xt
BT K BRI RE A T, 255 L3R 2.

F1 KEABUZESIRER (%)

Sio, AlLO, MgO CaO Fe,O, SO, Na,Oeq f-CaO
21.77 4.62 2.80 64.68 3.62 0.46 0.578 0.92
*x 2 HENKEHWIEERE

‘ HERTIE | PLITEE | UEEE
40 (80um Eau*?féza( o/ [BERER(m?Y/| tRERE | REME (FK| (min) (MPa) (MPa)
THE %) cm’) kg ) (%) % ,mm ) .
g ' W | % | 3d | 28d | 3d | 28d
0.9 3.15 349 25.2 0.4 138 218 6.2 9.5 2890 | 57.2
36 .
dk TSR 5% 2021 & 2 A



WK Lk I IR, e R i 2.5%, 7d
TEPEFEECH T1% . 28d I TEFRECH 74%, 40
(45um gy ) 13%, FKE N 100%.

(3) ik JK: Si0, 7% &t 97.6%, b 3 A
20900m’/kg, Bek i 1.2%, 28d RIS B h
120%, /KN 111%.

(4) RERE Ak BEVEI 7 KA Ak
(PMY ). #Frsmmy Z A At (XWY ), J7PE7L
IR B Ak (HGY ) Fl = B A K A 8
(SHS ). PUZA A f RS oA W3R 3, 1oy
AR 4,

®3 RAEOHHRESE (%)

(S <3um 3-32um 32-65pum 65-80 um > 80um
PMY 3.30 42.75 37.90 7.65 8.44
XWY 23.89 62.70 13.31 0.07 0.04
HGY 11.76 46.96 27.13 5.53 8.63
SHS 5.45 56.21 30.79 4.83 2.74
x4 RAESEMHOULERS (%)
ES SiO, AlLO, MgO | CaO | Fe,0O;, | KO | TiO, SrO P,O; | MnO | Na,O

PMY 62.11 18.17 2.34 6.05 4.45

4.45 0.58 0.10 0.31 0.08 3.46

XWY 55.80 17.65 2.51 6.20 6.60

3.84 1.56 0.13 1.24 0.10 3.74

HGY 73.16 15.24 0.28 1.19 1.77

4.62 0.14 0.004 0.10 0.09 3.01

SHS 8.43 0.606 19.0 30 0.212

0.26 0.74 0.007 0.42 0.01 —

ARk KARIAD, EREE 2.5, 111X
Hwh, B N IE 1 B
JLHEN I XA,

100

— P
I’ «

80
60

40

S A%

20

T T T T T T T
95 5 25 1.25 0.63 0.32 0.16

IR /m
1 AR §H 5 B e A0 SE E
MR RARVEE N 5-20mm, ZELELL,
M 7K % 0.5%.

(7) A SR A RS A A R
R PERBOKT, B EN 23.4%, JKE
M 29.5%.,

(8) BAK I+ R FH R 4 2 AT A= 7
() “ 3 ik—CP1” MHKILAFLEY), B
KIREE L TFBA 30 L “Fik—CP1” HikikE
fLieyy, IR TR PERUE K. Bk
G FLIR YIRS B 7E R BE - B AnFLEE , FRMK
FLEER) SRR, [RIRFRERS FI/K AL =9 CH R,
AR A IHORL, XS EORB RKIRRT, 258k
BRIk BFLIO TR T AR 22, JE I 3% 2E B 40 1L
[10]

(9) BLURG 4K R FITRI R AR B2 55 A4
B BRI A = (0 B KM B ——B0 R B 2 8
Bt A KL 3%

AL TR R L

B
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i

1.2 iRB R T %

1.2.1 5% ik

% B GB/T50081-2002 ( ¥ i@ 18 % +
J1 2 B I R AR I ) X EE £ T 2k
e UF 17k 58, 2 M GB/T50082-2009 {
A TR R P A R 2K BE A 56 T T bR
WE ) X R BE 4 TR 1 RE N Sk e AT IR
B, HrhprdRi s R R, RS R
100mm x 100mm x 400mm, % ] K 28d; %8 5L
PERE RS R kK8 E AR 100mm

e BE 50mm (Y R AEAR, #0124 180d. RIHH
AR PE2E ) Smartlab—3kw B9 £ S AT AT AS
[l RARE AR T AT, R o F9
HLBE X 4B N TR R A T SO0 AT

1.2.2 iR EE LR A

AN A SRR BE - U PERE Y 52
WKIECA LR 5, TREE L4 WKL,
I3 51k 0.47 F10.35, A0k MUK i 45 =
B1h 20%, REEL S ERN2+0.1%, REEL
YHERE K 200 + 10mm.,

x5 AEAHMEEFRERTHUREREZMARSE (kg/m*)

He | KERELL | sk | JkiE | PMY | SHS | HGY | XWY | FA | & | & |28d #r532FE /MPa
PMY-47 | 047 | 1786 | 304 | 76 | — | — — | — | 828 1009 42.0
SHS-47 | 047 | 1786 | 304 | — | 76 | — — | — | 828 1009 40.7
HGY-47 | 047 |1786 | 304 | — | — | 76 — | — | 828 1009 415
XWY-47 | 047 | 1786 | 304 | — | — | — 76 | — | 828 | 1009 412

FA-47 | 047 | 1786 | 304 | — | — | — — | 76 | 828 | 1009 52.6
PMY-35 | 035 166 | 416 | 104 | — | — — | — | 660 | 1070 63.1
SHS-35 | 0.35 166 | 416 | — | 104 | — — | — | 660 | 1070 59.7
HGY-35 | 0.35 166 | 416 | — | — | 104 | — | — | 660 | 1070 62.4
XWY-35 | 035 166 | 416 | — | — | — 104 | — | 660 | 1070 60.6

FA-35 | 035 166 | 416 | — | — | — — | 104 | 660 | 1070 66.0

[, KA A Aok P RUR
P, SOOI A A B R REE T
URPERERZ IR, AHSCIKIR R A LI 6. 1)

A BRI R 10%. 15%., 20%. 25%),
PR E L SR EESIIE 2+0.1%, REELYT
7% BE K 200 + 10mm,

*x6 AMSENREIFHEREZMMESE (kg/m?)

= amBE (%) 7K 7K amaH fib A 28d trF5EE /MPa
SHS10 10 178.6 | 304 38 828 | 1009 47.0
SHS15 15 178.6 304 57 828 1009 45.9
SHS20 20 178.6 304 76 828 1009 41.3
SHS25 25 178.6 304 95 828 1009 35.2
de TSR 5% 28] 2021 £ 55 2 Hf



wJE, RAARAHESIAR (SHS-J1,
SHS-J2), MMAREIK (SHS-G). L&A &8
(SHS-H) F1Hi /K 7] (SHS-S) DU A4 A g £k XHE

B PIRMERER R R, HOARIE & T W3R
7. Ho, GERBENCEEM R 5%, YURS
SHBEONIEER R 3%

R7 HEAOHRRIFEEKENEAE (kg/m®)

BE | k| AR |SHS| B HAASH BAN Um)| B | B |aaE ()| BIRIRES
SHS-20| 178.6 | 304 | 76 — — — 828 | 1009 1.9 41.3
SHS-J1 | 178.6 | 304 | 76 — — — 828 | 1009 35 36.4
SHS-J2 | 178.6 | 304 | 76 — — — 828 | 1009 55 27.3
SHS-G | 178.6 | 285 | 76 19 — — 828 | 1009 1.9 47.7
SHS-H | 178.6 | 304 | 76 — 11.4 — 828 | 1009 2.0 38.2
SHS-S | 178.6 | 304 | 76 — — 30 828 | 1009 2.0 37.0

2 RIS R

2.1 R[FEA AR GE PR AR Y
A

KIS HE R 0.47 1) 5 4L ) 41 B TR B+
Bl 4% 25 L 50 K. 75 G R RS
o 5t 451 2 6 FURE X By s i A i 45 AR L ]
2. K3,

Jo A5 2 R ) AR A RE S WETRBE 1 3 A SR
2 EHCHTAR AR A= AERIVE R RE T, B A
2 AL BARRISARES, 205 75 IRERRELT)
THRBE I BT E B I 5% LN

22 URER 25 YA, 1 e AR R
ol R IR s A KA AL TR
EULAAE L R A R NP B
P, RO bes R, X FERE
CEZ ORI, ANFUK O AEUKER T . VRS
FERE FIRATREE LRI IRTLER . TN
5, [ RE AR A e o B I, (L
BRI E T, B R EOE K 5]
50 K, 75 K, R ReAAREe ARk AR
LA RPN R K s, Hia
KA AIRB RIS P AR, R RRA 4k
B REant, (RS B B AR IH A 4 o

BN TR AL e 2 Iy i 2RI
BB, & AR B, MifE < Ak
e By AR AR 50 WRRRRINE, B 25
WERRL R, (B2 7 75 Wikal)E, R i
J R 5 o

2.5

2.0 \
15+

PMY-47
SHS-47
HGY-47

—
+
—h—
< —— XWY-47
= ol —o—FA47
[}
[}
oot m— N
[}
0.0 |-
e~
05|k &§= \
; v
1.0
20 30 40 50 60 70 80

RRCEL/ IR

2 JKERLEA0.47TA R ERMRE L 257 FEt/EH B

Bk

AR Bl S R R RO A AL RERS 0K
TRE L R A A 4 222 R B B
TR, G 3 fizs s A IR A Bl A
PIRE RO T R R, PR R 2 iR
IR PR IR AR Bl s R (S A2
PARRALIT, I BLAREEURRYIE] T g R
ARAAE s AR AR . XECAE A B

AL TR R L

€]

2021 F£ 5 2 HA

PN

o =
P




P 5% B -

. <.
N

JRE IR A3 e 1 R X 80 SRS g B A T Sy S
M IE R (AN, FEL3Z 50 IRERRARET,
A A R EE e B AR X B AR R 3
TE 60% L) b B2 Rk B0 2 75 IR,
U R BRI A R (e A ) Bl s e RS R T
60%.

K HE M 0.47 B 5 4R TR A A B TR 5 +
TEVRRIGIR 50 Ui, 4 B AN UL 403 1 o an
Kl 4 PR SRR, AR AL
ZRIRAT WAL, i X Ao Al R
LA 2, A A A A KAk A5 8y
WOIRAAIZEARZ , feE A AR R

T e, T ‘ 5 | ,

7 Rk
HGY- 47

=
B4t
100
—m— PMY-47
—e— SHS-47
90 - z\\§ < —A— HGY-47
\ —v— XWY-47
N —&—FA-47
= 80
5 S \\\
o or T \ |
O 60 |- Q\ .
50 F § 4
20 30 40 50 60 70 80

REIREL/ IR

3 KERLEA0.47TARERMIRE L& KR ERIE
X EEE

N B # e .

XWY- 47

4 BOREMBERTBARSAM TRRELIRAIIMIRGER ( KEE0.47)

KB R 0.35 BY 5 20 AN [R) 5 A 0 TR
+ A&z 25 k. 50 K. 75K 125 1K
150 I (UM ) BRRIIEIA IS, B
IS St (1 IR 25 R WL 5. K 6,

K54 035 K HR,  DURR A A 8 ARy
HEIRTE 20% 55 T 283 VR RG24 )5 1) JoT o 4
g, WEIATLIE L, bR T R s a4 re
25 WG I 5 BT fi 2k 1 0.37% &b, Hil
20 K HA B VR R B I TR i 1 BT i )
Tt BEE RAEFR IR ECIE, FrA TR BE
TR T 2 R AR TR I A )

K68 035 KBS LT, DUFf A £ 8 Flk
HEIRTE 20% 55 T 2033 VRAAE 8 5 1 AH X 51
g, MBI AT LI e BEE ARG IR U EL
BTN, £ AR BE X (9 A X 2l B A e 3
BN RS AR AR 125 R R Al
G IR sh il 53.7%, /NT 60%, BRI

IO A0 A KA Ry i EAE 100 YRR
PEFR G BIARXT S s AR 60.3%, ik B
B Z s A B HTE 100 YRR FME R IS B AR
SR 58.8%, /NT 60%. A6 A HTE
100 YR Al R J5 ARG s A BN 66%, 4
D3 125 WRERRIGIR G, AR Sl s it fe I 5]
54.7% ; K3 B 2H 1 e 1 R X 2l S i PR AT A
e, HAEZDT 125 IRURREIN G, AHX) S50
BitE N 68.4% , JURRIMGEIRREGRE] 150 UK,
FLARXT Bl A RN ) 50.3% ., Pk, 456G
3. Bl 6 A%, ANE KR 047 i & 035,
BRI IR BE A SR IR BE PR Rl RE XY R
g

AN, R 3 & 6 T, K LR
ARABA . AERA . Rk dliEe bR
Fr5 WIS A F50 _EFHE] F100, XA 4R
HO\ F50 $2F12] F75, Hrd Rk alilE A F75 $2
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THE] F125, sk, XFEEHES 50 . 75 K%
BEBAE AT, AR, XL G A A AL
Pk R RERE i i, AR AR

0.5

0.0

-2.0

25 50 75 100 125 150
L R B

B 5 kRt H0.35 R EERMRR T EH FRRIENRE
EZES

K 0.35 WAL, FEGRALIEIR 125
W (FA 41 150 ¥R ) B - 2 Tar i v an il 7,

FEJE ik BT LM X AR A b TR EE L,
AR LR RESE m LR P RE , (HEXT T AR
HAOBTE, ZIRTHRCRRNA—

100
PMY-35

SHS-35
-HGY-35 1
- XWY-35
' FA-35 4

90

70

X Bl 5 AL 1%

60

50
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Fig. 1 pressure test instrument
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Table 1 site introduction of engineering project
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C60 TR 2 BEAE 25150 >k, Hirpaf f ) B2 60 K 3h H

C60 TR 2[R 3A 1800 K, 7K F-FEi% 4h HF
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Table 2 mix proportion of concrete in production
[i474 Kk | BER | T BEIR MER | ARV A | AIRPB | JARN C A 7K
C35-1 250 80 80 840 980 170
C35-2 | 250 80 80 840 980 170
C60-1 380 100 100 700 960 160
C60-2 400 120 60 700 960 160
C60-3 | 380 100 80 20 700 960 160

Horp: €35 F C60 TR BE + BT FH I K 43
A AN T 95 Co0 TREE A I T 1)
5 ~ 25mm FEZEL .

2IREERS A

B EEDL: BlYg €35 Fl C60 TREE 11K
JE % 2% 1R 7143 %1 4 10MPa Fl 12MPa, C60 %%
B %R S 8.0 ~ 12.5 Mpa; HEZIR
FERTIREEL 4 ~ 7°C. FrAa IR S+ A SR
A2 i 24 40 ~ 60min, C35 ¥ 37 1R 6 + 75 f

a‘(ﬁ.' AW _..i' . 2 “ R

HE PR 2 ~ 3min, C60 BLiZIREE T4
5 ~ 7min, C60 A REE+ 2 50 min, AR
iR - 5 S I EE AR I s DL DA i
£

2.1 48R

(1) X EEI: 40 A FE> B 1Y 2 iR
AN 25 B g ek S E R XK ) B
PR P A b F-TRB5E - sk R 2 W B s
sl (PHESE) Kl 3,

T

E2 arBHE ( MNEEEWRT AR AFIEB0.15-0.3mm, FPAFIEIBO0.075mmIL T R2HE )

Fig2 micrographs of sand A and sand B
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Fig 3 adsorption capacity of sand on water reducer (left: unit adsorption capacity;right: residual ratio of water—
reducing agent after adsorption)
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A) EIE TR, RAZES RS

1. 2 YRR BE £ A R A0 5 AR RIS
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640 - —— -9
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620
=
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= 580
B 560
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520
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1R £ 5 18] /min

B4 EEFHECIGRELRINE
Fig.4 fluidity of atmospheric concrete
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5 R Y SR €354 1, 2k
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N B s R K, SRATIZRC A HEES 3
WIREE T B —EFH, 5 4 AT R
IKFN 0.2% . AR shP K 4 FE 5,
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A
= 600 A
£
% 550 4 2
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e
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E5 H\IRCI5RE iR zhie
Fig.5 fluidity of concrete before and after pumping

R e, 5 3 MG 25 1B
FAIE I o LA B8, B B i e T
TRBE L sk R AR R 52

2.2 B RURHREE FE I ] (4 52 0

(1) iR = HOL KB I YN 2.2% .
RS B A HLIRBE £ 451, 4 3 Bediidk,
B 60sec, REEBOFEGHUEL 15 7+, avkk4k
i tE, R 60sec. 120sec Fl 180sec T HE4
LU &8s, ansk 3 FiEl 6,

R3 W WIBFRIXR B AR s R R K R T

Table 3 initial fluidity and bleeding tests results of mineral admixtures on fresh concrete
AR E THVRREE (mm) FAEEBKER (%)
2SS B4 00sec | BEbE 00sec | BEHE 120sec | BiHE 120sec | HikE 180sec | #HHE 180sec
VIR RE | 1hibkE | BT RE | 1hibkE | VBT RE | 1hibkZE
C60-1 (MM ) 550 1.5 645 0.5 660 0
C60-2 (k) 620 34 630 3.1 680 2.7
C60-3 (fit/K ) 600 0 660 0 655 0
4] .
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Fig.6 workability tests results of mineral admixture on C60 concrete (from left to right: initial air content, initial outflow
time and 2h fluidity)
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Fig.7 fluidity of atmospheric concrete
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Fig.8 fluidity of concrete before and after pumping
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Fig.9 fluidity of cement paste (from left to left: atmospheric, pressurized during the increasing period of fluidity and
pressurized during the decreasing period of fluidity)
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Fig.10 fluidity of mortar with different air content
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Fig. 11 influence of air bubble diameter on free water (clariant air entraining agent is on the left of each)
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Fig.12 air content ratio of concrete before and after pumping

E13 HARBLRELSE (EREGLED A NRHRIEE )

Fig.13 air bubbles on surface of hardened concrete before and after pumping
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Fig.14 Coalescence of bubbles in liquid (Re=3.4)
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Fig.15 temperature of concrete before and after pumping
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Fig.16 influence of temperature on fluidity of cement paste
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