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EoRAEHREGE Bir: JT
. , i HinE B Mg
R 5 Yl HIRE S R 41T 8 fir
AL 9 A% 10 A%
C40 5 APUT + £R9E + T -
17038001 | il &2 A PrRiE A M 60mm+70mm+200mm ; ¥ m’ 5020.00 5010.00
i 110Kg/m3 s BEfF 6
C40 5 ZhTT + PRI + 9 T ¢
17038002 | FiiH & AR IRAMER (L% )| 60mm+70mm+200mm ; 44 m’ 5200.00 5190.00
7 105Kg/m’ ; £ 54
. C40 5 AhUT + 495 + L .
ﬁ 1 =i N =| stz /\ﬂj ’
17038003 %‘TJE A iR IR (R 60mm+70mm+200mm ; £ m 5370.00 5360.00
7 130Kg/m’ ; B4 9 4~
C30 ; AF0L + R + T .
17038004 | Fiiiil & A< LK% 60mm+50mm+200mm ; £ m’ 4870.00 4860.00
5 70Kg/m® 5 B 6 4
C30; AhIT + {415
17038005 | Tl & A H#54 —PCF #it 80mm+30mm; iff 65Kg/m’;| m’ 7120.00 7110.00
2
{595k STP H.28 éﬁmﬁ
17038006 | Tkl & A & 5 PSR Eﬁﬁ‘g\%ﬁiﬁ 100Kg/m” 5 £ m’ 4200.00 4190.00
=S ) .
17038007 | Tl S 44 €30 ; 5% 60mm LLE 5 89 s 3840.00 3820.00
7 140Kg/m
17038008 | Tl A €30 ; #Iff 100Kg/m’ m’ 3650.00 3640.00
17038009 | FHIHEES RS- €30 ; #9A% 115Ke/m’ m’ 3860.00 3840.00
17038010 | Fi il ik €30 ; #9ff 100Kg/m’ m’ 3630.00 3610.00
17038011 | Fizkl itk C30 ; #Iff 135Kg/m’ m’ 4300.00 4290.00
17038012 | WiifilFH C30 ; #ff 160Kg/m’ m’ 4750.00 4730.00
17038013 | il Zs 84 C30 ; #Ifl 165Kg/m’ m’ 4510.00 4490.00
17038014 | Tl 7 C30 ; #Iff 230Kg/m’ m’ 4720.00 4690.00
17038015 | Midfil4E C30 ; A7) 230Kg/m’ m’ 4720.00 4690.00
17038016 | hn&w& i ANEEHE m’ 325.00 325.00
17038017 | B iffi i AN B ERIFE m’ 610.00 610.00
17038018 | £ A4 4ffi TS ANE M A M FE m’ 850.00 850.00
129) =
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TR g+

BLEA

1. RS LM T Q5 LI T RE L AR F2A % Ao

2. MHRBLIMETCEETRAFERY, EFreERELEHREEFA.

=R (v
‘ ) e HHE BN
K = 7= fh AR A& RS N $FAE e 1

AL 9 B 10 A%

18001001 | HmE%E - C10 m’ 410.00 410.00
18001002 | HEiEIELE+ C15 m’ 420.00 420.00
18001003 | HimiEHE C20 m’ 440.00 440.00
18001004 | MR %E T+ C25 m’ 450.00 450.00
18001005 | EiEIEHE+ C30 m’ 470.00 470.00
18001006 | HiEiEHE+ C35 m’ 490.00 490.00
18001007 | HmyE%E T C40 m’ 510.00 510.00
18001008 | HEiEIEHE T C45 m’ 530.00 530.00
18001009 | HimiEHE+ C50 m’ 540.00 540.00
18001010 | Hm R %E+ C55 m’ 570.00 570.00
18001011 | EEIEEE+ C60 m’ 600.00 600.00
18002001 | HiiBiREE+ C25 m’ 470.00 470.00
18002002 | LB IREE T C30 m’ 490.00 490.00
18002003 | LB IREE T C35 m’ 500.00 500.00
18002004 | HiiBiREE L C40 m’ 520.00 520.00
18002005 | LB IREE T C45 m’ 540.00 540.00
18002006 | HiiBIREE T C50 m’ 560.00 560.00
18002007 | HiiBiREE+ C55 m’ 590.00 590.00
18002008 | LB IREE T C60 m’ 620.00 620.00
18003001 | #fif1iRE#E+ C10 m’ 430.00 430.00
18003002 | #if1iE#EE+ C15 m’ 440.00 440.00
18003003 | #if1iE#EE T C20 m’ 450.00 450.00
18003004 | {1 iREE T 25 m’ 470.00 470.00
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FERb I

BLEA

RHHR (F) MFeasTREHLFIMT,

12 R @GR FHRT I 4R R .

BfI: T

. N ; He minE B MNE

K = 7 m & Wm MG S R AFE & fir T ——
19005001 | FiHEAD HLRIRPH RS1S 4h m’ 480.00 480.00
19005002 | FHHRHED LRI RS20 4h m’ 480.00 480.00
19005003 | FHHEHDS NI RS25 4h m’ 490.00 490.00
19008001 | &8 T-1HAD WHHRPH DM5.0 t 350.00 350.00
19008002 | i TR AP WISEPH DM7.5 t 355.00 355.00
19008003 | - TR AP WIRHEPIK DM10 t 360.00 360.00
19008004 | 38 T1RAD WEALIK DM15 t 370.00 370.00
19008005 | i TR AP WIHLHLH DM20 t 380.00 380.00
19009001 | 3 TR M WIKRPSE DP5.0 t 355.00 355.00
19009002 | i IR AP WIKEPSE DP7.5 t 365.00 365.00
19009003 | i TR AP WIKEP I DP10 t 375.00 375.00
19009004 | Him TIPS WIKEPH DP15 t 385.00 385.00
19010001 | 38 IR AP b4 DS15 t 395.00 395.00
19010002 | 58 TR AP Hu TP DS20 t 405.00 405.00
19010003 | il TIRAPHK Hu TP DS25 t 415.00 415.00

hERar BfI: T
. HE HminEEMIE

K S Pl MIE B S R AFE & fir T ——
20001001 | PR EE L AC-5 t 540.00 540.00
20001002 | PEIREE L AC-10 (F., C. I, 1) t 500.00 500.00
20001003 | Wit IREE L AC-13 (F, C. I, 1) t 480.00 480.00
20001004 | PiEIREE L AC-16 (F, C. 1, 1) t 470.00 470.00
20001005 | P IRGE L AC-20 (F., C. I, 1) t 460.00 460.00
20001006 | Wit iREE L AC-25 (F, C. 1, 11) t 450.00 450.00
20001007 | PitsiREE L AC-30 (F. C) t 440.00 440.00
20007001 | MEFEDIE IREE T WAC-5 DAT-HS5 JEF£5) t 570.00 570.00
20007002 | MEFEDIH IR EE 1 WAC-10 DAT-HS #H5 | ¢ 530.00 530.00
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dWRFAE T 2019FF 5 H




TIHE BN

® = 7 & & M S BT as

9 A% 10 A
20007003 | MEFFDITEIREE L WAC-13 DAT-HS5 &5 t 520.00 520.00
20007004 | RFEDIEIREE T WAC-16 DAT-H5 k57 | ¢ 500.00 500.00
20007005 | iFEHIEIREE T WAC-20 DAT-H5 JadkEfR | ¢ 490.00 490.00
20007006 | MFF T IREE L WAC-25 DAT-HS5 i&H#5] t 480.00 480.00
20008001 | i H BRI IR SR SMA-10 720.00 720.00
20008002 | i B IR ARGk SMA-13 710.00 710.00
20008003 | Wi HEEARIE AR Gk SMA-16 700.00 700.00
20004001 | BIFEIIHFHAREE | AM-16 430.00 430.00
20004002 | EIFRIWHFHARESE | AM=20 420.00 420.00
20004003 | EHHBEWIFHHEAREGE | AM-25 410.00 410.00
20004004 | EFFREWHFHAREE | AM-30 400.00 400.00
20012001 | FLALDIH t 4040.00 4040.00
20013001 | BCHlA T TEBEIT 704 t 4850.00 4850.00
20014001 | #PEA AR t 730.00 730.00
20015001 | BRI B KRG 452 m’ 40.00 40.00

B b w IAZEMAZT Y 2019 54 9. 10 27
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YRR A R MEROR, B RALE S BER B TERNE S, Bk TR FE, aRRHERs
W6 I A AR A IR AL B A B eh Fe iR e £ oy o R AR R, GO E SR E; TF
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[ K& | Ml #h; &0 wb; Bat L, i lk; BE

Influence of Manufactured Sand Lithology on
Mortar and Concrete Performance

SONG Shaomin, CHENG Cheng, YANG Nan
(Beijing Key Laboratory of Advanced Functional Materials for Building and Environment, Beijing

University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: In order to better adapt to the present situation of producing manufactured sand for
multi lithologic ore, six kinds of commonly manufactured sand with different lithologies but under the
condition of the same grade and grain shape are chosen to study the effect of workability and strength of
mortar and concrete performance in this paper. The results show that the influence of different lithology
of manufactured sand on workability of mortar and concrete are greatly related to surface texture, stone
powder adsorption and chemical composition, and calcareous manufactured sand is better than siliceous
manufactured sand on the whole; the granite manufactured sand, the tuff manufactured sand and the gneiss
manufactured sand with uneven surface texture and large stone powder adsorption have great influence on
the workability of mortar and concrete, and have poor adaptability to the admixture; the surface texture,
stone powder absorption and chemical composition of different lithology of manufactured sand have no
significant influence on the strength of mortar and concrete.

Keywords: manufactured sand; lithology; mortar; concrete; workability; strength
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AL, MXRE FESMETER . &bl
WA AR, T EREOREER RS+
il F AU B RPERE S EAE , i A A = A AR 5
B g [ ASAE ST AL AR
TREE L PERE IS T —E Y, Ear e
XIS TAER A . Ae . e, SRR
A0 22 SRR BE 5 A — 5 BRI 5 FE B
oy M3 o B LAY TR A A BL ]
05T HC A s TR G A5 S A AR
i ARG e Ml A R BEICH L
il R AR SR A58 B X HE IR A g AL bR 5
SRIE T RIREY, HEEW A . A A DL R
BRR RO . H AR 2 R Ak

ANFE LIRS B2, ARXTUHIRRIE | Sl
TS —BR, UL AT ek, EAFERRE
B, AR IGELRIRN PR R AU . A 5%
TR FhH WA R PEDLEIRD, ZEAR R 20
KOERI ST, AR HLHIRD A X b FTE 5E
LG PSR A5

1. EMRANRIE A%

1.1 Rk

1.1.1 KR

TR FH 7K e R A BRI A A B 2w A= 7
B P+ 0425, HAEZY AT S aE48 08 W
%1,

x1 KEEEWERNFEREIERR

Tab.1 Main physical and mechanical properties of cement

e B kAT EELERTE] (min) firRE (MPa) fLERE (MPa)

(g/cm’) RKE (%) | w 2374 3d 28d 3d 28d

P-0425 3.02 293 130 240 5.8 95 28.5 52.0
1.1.2 B B 1A, SRS RHLHIRD ) 2R U A

TR0 BE FH 1 75 B T LS RD 43 50 R -
Koa: Zilig (i ). ks (280 s TR
e BERE (N5, A E (deat) s ZBRTE
fAdes (). ks (BRI ) 55 (R 3CH]
AS. HG. NH. SH. SY. PM 33l 3RZ 1L
PLlED . FERCE LIRS . BEACEPLRIED . K
EHLIED . AsCE LRI . R RCE LT Sy
S FEAL A A TC 1) ARG R 1) JC R0 AR B - ) i
H GaoSuo HL T BARGEACK 15 Je A8 S
MR E AL R U, SR 1.

2) HG

ERTRA R — 2R IDGHT, A5G AS.
SH M SY, Jj—Zh3RmkEE, 1245 HG. NH
FPM. AfH X IO 7S FA R
PEVLEIRD BT B o0 0T, 25 L3R 2. MR 2
AL, BR SH 1Y CaO 5 55 & T 85 B bL i >
Gh, HAb s HEAUREP IR Si0, & e m i s T
RERHLEIRD o B BRI 7 FLI B b st a2
Kb B BABIE & 45T FL I ) e e 3 TR
BRI RASOASE F S ) S A ARk 2R 47 5 4 T 7o
e il fE A MB (B . ALHIED AR AR LR 4.

de TR 5 L
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5) SY
E1 ARSI RE S
Fig.1 Surface texture of six kinds of lithologic manufactured sand

F2 ATEMENHIBIRS S (%)

Tab.2 Composition analysis of six kinds of lithologic manufactured sand

=l Na,O MgO Al,O, SiO, K,O CaO Fe,0,
AS 1.5 0.1 122 74.6 6.1 1.7 3.0
HG 0.4 0.4 11.6 74.1 4.4 0.9 6.4
NH 1.1 0.1 12.3 74.7 6.1 1.6 33
SH 2.8 72 5.1 13.7 15.4 45 4.8
SY 0.0 0.1 1.7 94.7 0.9 0.6 1.5
PM 1.7 0.6 14.4 66.7 2.7 7.1 55

R3 EEWRERFRBHESE
Tab.3 The selected gradation and the content of flake particles

ooy M | FIRER
z < Z X 3

#IfE (mm) | 475 | 2.36 | 118 | 0.6 | 0.3 | 0.15 | 0.075 | ) o | REKX B | 2B (%)
Ritifia (%) 3 14 40 69 85 94 97 100 1l 2.9 10

x4 BHFARTEENE R BIMBE K EEERR
Tab.4 MB value and crushing index of six kinds of lithologic manufactured sand

=y i3 AS HG NH SH S PM
MB {H (g/kg) 0.3 2.0 1.1 0.5 0.3 1.6
JEREFER (%) 18 21 9 12 15 24

1.1.3 K|
TR T T IE A AR A A RS B A P2 SRR BRISK A, PERERLINZS SR T
R5 BEBBIKFFEEREREISIR

Tab.5 Main performance indexes of polycarboxylic admixture

A BIKE (%) SEE (%) 7K &R FRENE (mm) ZE (g/om?)
R 28.4 15.8 235 1.040
35 _
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1.1.4 HE

BT B9 4868t 4 28 iU B8 2 U5 i
A BR A T AE =1 TGO K (FA ). S95 9%
WKy (SG), MBERERMAKAEA, H
5-10mm. 10-25mm FA>RLAR X [E] (1) A % ]

1.2.1 b idsm

Gl P AR N HEBARHE ) A
GB/T 17671 /KU RHD 3 BRI J7 vk ) I J
WO TAEMERE AR B, Sl RSBk F 5 =,
R IE i 30 BE A B 145-150mm, D FC & e

1:2 19 e A T e il 26 iR,
1.2 {856
*=6 KHEMEEELE (g)
Tab.6 Mix ratio of mortar
A EE C FA SG w S
0.28 252 84 84 147 1500
0.33 297 99 99 173 1500
2.2 REE L BE R TAEME . AR, E A EOK R B,

1

Sy 34E GB/T 50080—2002 (338 Vg it +
B REIR IS AR UE ) A GB/T 50081-2002
MSE IR R+ S YRR IR v bR e ) I E TR

)

FRIEP R BE 15 3] 550-600mm. TR & 1+ Bl 4
w2 7 Fim.

®7 BELEALL (kg/m®)
Tab.7 Concrete mix proportion

B C FA SG S G W

C30 220 90 60 830 1020 170

C50 280 110 100 700 1050 160
6.0

2 BERGHH m028

2.1 HUHIRD AT R PR RE ) 52 M

ANTR) PR BE ] P R %o el K 35 ) 3
NEPEA AR K220, FE R BIE T s B T T
AP LK, BUKFIB R Z 00 HG Al
PM, #AKA N SH F1SY, AS FINH JEH ., A
i HG F1 PM 1) MB K, A8 % T 97K 5l
IR P, HHMT A R 40, A
AR FIBURLE] A EERH ), i L R L 3R
TAREE R, MM AGR T & 3 22, 1 SH /Y
MB {HE 485 NH A[E], H KT AS#ISY, {H
HFRM RO, Kk, X2 FEER
ETEE T, WK HER D LA 2,

w
=]
T

4033

kR

=
o
T

e
=]

L
AS HG NH SH Sy

LBt
B2 BR Rk TS E

Fig.2 Admixture dosage of mortar
MR BE AT, AR RD Lk, 56d
LTI R Y SH, FLUUE NH M PM, 4%
A& HG R SY, A= AS; MHTH 58 B 43
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Mr, BEED LA 0.28 iF, 56 K i FE 58 B NH,
SH F1 PM =T AS. HG. SY; BE& IRV HLAYHE
B, AS FISY s AR T AL A
AR . ELARZE R ULE 3~6,

160
R REEE
1“0 | mase s
Oséd 119 3
120 | 1T
98 10
1 92

BERLAR, 37 32 B /MPa

:
AS HE NH SH sY PM
i B

[E13 0.28fx b LL AT IR

Fig.3 Flexural strength of 0.28 mortar ratio group
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Fig.4 Flexural strength of 0.33 mortar ratio group
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Fig.5 Compressive strength of 0.28 mortar ratio group
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Fig.6 Compressive strength of 0.33 mortar ratio group
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Fig.7 Admixture dosage of concrete
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Fig.8 Splitting tensile strength of C30 concrete
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Fig.9 Splitting tensile strength of C50 concrete
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Fig.10 Compressive strength of C30 concrete
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Fig.11 Compressive strength of C50 concrete
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Research and application of mass concrete
temperature intelligent monitoring system in Shen-
Zhong channel

WANG Xin-gang' CHEN Zhi-jun' YANG Run-lai’
(1.Tianjin Port Engineering Institute, Ltd. of CCCC-First Harbor Eng. Co., Ltd., Tianjin 300222; 2. No. 1
Eng. Co. Ltd. Of CCCC First Harbour Engineering Co., Ltd., Tianjin 300456)

Abstract: Temperature monitoring and control during mass concrete construction is very
important for crack control. In order to monitor the internal temperature of concrete more efficiently and
conveniently, a large-scale concrete temperature intelligent monitoring system has been developed. The
system automatically reads and analyzes the temperature of each point of the mass concrete structure
through the server in real time, and promptly issues the prompt information of the temperature control
technical measures that should be taken on site according to the preset temperature control index. At the
same time, the internal temperature change of the concrete can be used to issue a command to the cooling
water electromagnetic valve controller to realize the automatic change of the cooling water flow direction
and start and stop. The practical results show that the application of this system can greatly improve the
temperature control efficiency of concrete and the crack control effect is good.

Keywords: Mass concrete; temperature; Intelligent monitoring; Cooling water; Crack control
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- o0 | -1 5o |100 — s
40 1 -0 40 - =&-n - 20| | 50 | - 20
20 - 20| | 20 - - 10 —=n - 10
0 ; ; 0 0 . . 0 0 : . 0

10% 20% 0% a0% 10% 20% 30% 40% 10% 20% 30% 40%

Fafs B (%) FaBE (%) FaBE (%)
(1) W/B=0.32 (2) W/B=0.36 (3) W/B=0.4
22 MRS EXSCCHE RIS
A4 . S\ R B B NN
RO BB R, HEWE [ Y .
MR Sr = PEahiE BB, (HIEMER R v B 120 a0
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FVRLERITE 3% LAS o MRAEE—Fh a1 04 e 0.2% 51 R R & it 4% , FRIAHBOCI , BREVEE LT
S LA TR AR, IR Gl AR AT WA, B, 5 ~ 25 mm ELEHHL, U6 0.2%,
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Fitiia (%) 4 24 48 74 97 100
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16 ~ 25mm 2700/1610
2314y (%) 5 34 67 100 0 0
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Oy FAATRAF T st RE , 7EAH 4 Btk B
WD L) 2%, FERCEEM BHER AT, S
(R TEAA A T M A ] 5 TR T 2 00 R Y
W, MG s Re s S A TR 1
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B ; PP BT AT TR - ik
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