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Ordinary Portland Cement Mortar Formula
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Abstract: The cement mortar fixed formula of super compressed pieces of medium and low
level radioactive solid waste in 2 m® waste packaging box was studied. At present, the fixed
formula of 82. 5% high-strength sulfoaluminate cement mortar has been applied in industry.
Due to the shortcomings of 82. 54 high-strength sulfoaluminate cement, such as high price,
few manufacturers, early strength and concentrated heat release, the cementation raw mate-
rial was replaced by 82. 5 # high-strength sulfoaluminate cement with 42. 5# ordinary port-
land cement. The influence of a series of parameters such as water-cement ratio, ash-sand
ratio, sand gradation and additive amount on the fluidity, compressive strength(28 d) and
chloride penetration resistance(28 d) of the cement fixator was verified through experi-
ments. The results show that the fluidity of the cement fixator samples in a reasonable
formulation range is 310-335 mm. The compressive strength(28 d) is 82.1-86. 0 MPa, and
the chloride penetration resistance(28 d) is 756-1 192 C, both of which meet the require-
ments of the nuclear industry standard(EJ1186-2005).

Key words: radioactive solid waste; super compression; ordinary portland cement; cement

mortar

75 B #9:2019-02-01; 81T H#A: 2020-03-08
B T8 A RS (1988, W, P S oty WP RIS 4 A0 07 9 2 TR DSBS 1 = R AR B F 5T, E-mail : zhaodamao01@126. com



S RS A < 3 Al R R K VR D 3 I R R P A B2 0 v I D 199

TEAZ Tl 1 A 7= FVIE 5T DA B it 1R 4% 3
H L 2377 AR KR SR P A A 0 A 3k S e
AT e s v AT A ) R AL 2 R
TRFR 9096 o MR AR 1 ) Joe /ML B D0, %6 F
AT 48 1 AV A B 0 SR LI 4 % s
245 A R e /N 2 0 AR AR T BSUBE 8 4 D P 6T
o R 8 D IE AT RE R K 8 B AR I 1) O U A B
TE JCHE £ 10 P 0 1A o I L0 15 122 28 00 1 0 1k )
AT R A i B 45 2 B0 42 08 i A A AL
ERESRE

N R UE TR R A5 DL % 43 i A A7 A Ak
BRI AZ AT bR E EJ1186-20055 fh X T K 4
P SR AR S H R W 3R R K R D 3R B
07 TR B A A [ A 5T Ak B 17 0 A2 DA 0K
AKIHPH 28 d T H 3 FE AN /N T 60 MPa, i gl FE
A/NF 310 mm LB MAE 28 d Cl BBEHEAK
F 2500 C,

B 82. 5 F R AR EL K IR L 42. 5 #
Ak R AR K U ELAT LA AR A R (5 R I A
£ 500 JTZAE AT AN R 82. 5 4 1R 5 i R R AR K U8 M
M 1/3 AR IE Tz Oz REZHUK
o)~ FIBAHE .82, 5 £ (= s i 45 IR £k K e 2k ™
J7 R AR A 7 Al 2 0 1 s R AR AR A
TR RE B R A G TS AR T E
PURERE 42. 5 £ Il fERRER KR A1 JE b R4 & Kt
VE N [ 7 S50 A 58 K K HE R AD B D - G BE DA
PSENIIE SN 1B DA T A S B DO W ST U R
FRI 5 ) BFF 9 45 1 TR 28 % 7K R D 25 3 8 B L 28 it
JESREE (28 d Bt CL B iE P Res ma BLAE LA s 4 0
T H A A o R 1 K R A I T R T

1 LGy

1.1 AL ss

42. 5% i LR Eh K U L 3kt A BR AL K I R
BHEA PR A 7 s N LA g b, Hodr: g0 b ki 42
0.5~1.0 mm, FRPRIAE A 1. 0~2. 0 mm, H #HE
BHR 2.0~3.0 mm,dt 5 = /A8 K, P
TG FUR A B2 5 B MK 5 R R TR

SW-6D Vi % -+ H 38 50 7 s b mt B Al
AR 2w s NLB-3 7K Jfé e Ab 3t 2l B I 7 A3, K it
ARSI AR ZS-15 RUK R IRE G LA
Rk A S A A A BR A R 5 JJ-5 K U8 e bk
BL HBY-40A K Jé 18 & 1 15 5 165 18 45 4 57 9
A MYL-300A A1 & J7 i 55 #L . JC 8 e AU % Bl

WA PR ]
1.2 KERRERWNTTE
IRUEHD IR R A S 96 I e el T 1

R

[puEtememe] | WT |

LB REN

BIL R D A R 4 52 o 3 7 A

Fig. 1 Flow chart of cement mortar performance test
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Table 1 Influence of water cement ratio and

cement sand ratio on fluidity of cement mortar

H5 KK KEPEE  wQEOKED /% WEIE/mm
1-1 0. 35 1:1.4 5 315
1-2 0. 35 1:1.6 5 310
1-3 0. 35 1:1.8 5 280
1-4 0. 35 1:2.0 5 <250
1-5 0. 40 1:1.4 5 355
1-6 0. 40 1:1.6 5 330
1-7 0. 40 1:1.8 5 310
1-8 0. 40 1:2.0 5 280
1-9 0. 45 1:1.4 5 =360
1-10 0. 45 1:1.6 5 350
1-11 0. 45 1:1.8 5 340
1-12 0. 45 1:2.0 5 300
1-13 0. 50 1:1.6 5 =360
1-14 0. 50 1:1.8 5 >360
1-15 0. 50 1:2.0 5 >360
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Table 2 Influence of sand gradation

on fluidity of cement mortar

o W7 R IE 5T 5 L A5 FiEhE/

bk LAk 4 tb mm
2-1 1 0 0 310
2-2 0 1 0 290
2-3 0 0 1 280
2-4 1 1 0 320
2-5 0 1 1 330
2-6 1 0 1 330
2-7 2 1 1 330
2-8 1 2 1 330
2-9 1 1 2 320
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Table 3 Influence of water cement ratio and cement

sand ratio on compressive strength of cement mortar

P ih 45 5 KK L KA H PR 3 B/ MPa
3-1 0. 40 1:1.6 72.8
3-2 0. 40 1:1.8 77.7
3-3 0. 45 1:1.6 61.1
3-4 0. 45 1:1.8 63.7
3-5 0. 45 1:2.0 66. 8

2) Wb GLCN B e 5 J3E 14 5 1)

BEFEK K EL R 0. 40 JRAP EE R 15 1.6 3k K
FUMA A 5 %01 Ry F Rl B J7 ©F 58 5 —F 9% i %o 4t
FEREJE MR, G5 A 4. K 4 A3 Ff
GeWCBC 7 0 5 BE 3K T 60 MPa, HHLES 9
LR BT R R R PR D X R
S TR /N s T O s B ok R KD 43 T2 IR
G KPS I S MY BT W B AR 1R AR 1

4 TR B R B Y 5
Table 4 Influence of sand gradation

on compressive strength of cement mortar

. 17 9 e 5 ik L 91 R 38 Ji /
e R
iR R Ry MPa
4-1 2 1 1 82.6
4-2 1 2 1 72.8
4-3 1 1 2 67.1

T KK 0. 40, KAV EE S 1+ 1.6

TR LA 0. 40, JKEP L 12 1.6
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Table 5 Four basic formula

v m(OK) mCHLED)
™ mOKJR) ¢ mHEB) = wOEkHD

i m () mCA)
S1 0.40:1+1.6 2:1:1 5%
S-2 0.40:1+1.8 2:1:1 5%
S3 0.45:1: 1.6 2:1+1 5%
S4 0.45:1:1.8 2:1:1 5%

4500

4000F 36710 3522 37I8 i

S-1 l S-3 S-4
F Al S 7 g

B2 4 ADSERC T i CL Bdp
Fig. 2 Chloride ion migration

of 4 basic formula test blocks
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AN
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Table 6 Performance test of fixed body with fly ash
K G 5 wOR RO / % wH K FD /%o W/ mm P 2/ MPa Clm BiERE/C FRasey i

S-1 10 5 320 70. 6 3235 i
S-1 15 5 320 74.2 2 889 &
S-1 20 5 320 71.4 2961 o
S-3 10 5 335 63. 4 3 681 =
S-3 15 5 335 66. 5 3502 ©
S-3 20 5 340 66. 1 3 148 =

SEAR N 28 d B ok B A BT R L B B ;;‘g

BRI K U 5 1 1 B0 60 e CL 15 35 B A 0

. . i - PURNET £

AL I AR AR AN LA R A AT M A o 310

Cl B /T 2 500 CIER ., Eoo
2) 4B AHE K 19 1R AL B 7 525 280
T JK 45 AR K PR A0 35 B4 0 8 AN A1) ik K 270, . ” . 5 T

B AR K — Bk JHE A TR 1E B 45 4
BHFR R 5% ~10% (w(BEK)) N E . 16 S-3 i
Jr Bedil B BL 520 ~ 1006 i BT AR A A K
Je . WHEB A IS 9 U0 ARTEE 5 B9 3 80 BEE & w0 (O
IKFD =500 E5Rm T I 3. d & 3 A B ARk
TR Je it B JEE A5 R B R ALB N 5 06 Y B R A A 1D
SR B B 300 mm, B & kK BUR R
(1 58 0 3L 30 B2 0 R AR R & AT I 3 Dk K 59 )
T+ SF - 8 ik 7 A 1A 3L 8l JEE 48 2K 5 w0 (B 7K
D B SR I 5708 A0 8B4 2 1000 . K PERD I 13
SR T R 4. B4 Ay Rk R BOR BT R B
6 /0 1 il 2 I K R B A O S AR E T
W B3 w0 KR R 21 10040 AR 2R IR e R
A WIR IR WK R .

4 5 6 7 8 9 10
ik AR MR 5 & E/ %
w7k ) = 5%
B3 RERKEUC T &t 5 sl A R R
Fig.3 Relationship between silica

fume content and fluidity

w (B 2K ) /%o
T TR B o 6 Ly 64
B4 Ui sh E BE UK R A = 2 1k
Fig. 4 Change of fluidity with amount

of water reducing agent

2.2.2 fRAEE T LGEGERES R DL BT
FEBERCT 4 AUk JE B BEAR A B (M-1— M)
FIAFE 7, X3k U2 p Ak C J7 E AT 3 B L P
SR P CL B B M W) Bk (B) 55 — R A S0, 2
RHIAFK 8, HFE 8 UH: (D) B A 6XREIKIGH
Pt Cl BB R ) KRG iR T & BB AR K,
Cl 3% v i Y0 2 br i R, 4k 82 N 48 20 0 4
WG .Cl Bl T o — 2 R AG. Ud P A
IR A5 RE K+ M3 BEK 1 5248 3 Kg $2 & 1K
PRI CL BB (2) M-1 . M-2OK K HH
0. 40) A 3l BE I + 43 FLAR , M3\ M-4 i J5 (K
KR 0. 45) WL 2l BE AR X A R

3 5 i

(1) i 42. 54 3 38 £k B b K e ib 3 76 AR
TNAAB ARG LT 5 30 3h B K BT 3 5 mT i A
EJ1186-2005 M2k HHT Cl BiEMEA KR, H
ZEER K.

(2) B A 6201 K 0] 35 32 5 K 0 3 i i
B RE T . AT LA BB AR I 2 EJT1186-2005 fif 22
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Table 7 Four optimized formulas

TR K LIREWN ik K K ML h k7 w R AR FD /%o
M-1 0.94 0 0. 06 0. 40 0.8 0.4 0.4 10
M-2 0.74 0. 20 0. 06 0. 40 0.8 0.4 0.4 10
M-3 0.94 0 0. 06 0.45 0.8 0.4 0.4 10
M-4 0.74 0. 20 0. 06 0.45 0.8 0.4 0.4 10
TR 7 AT 403 3 g JE Ll IS AR AR D TOR D
39(1):63-68.

# 8 4 MRALE T TERE S B
Table 8 Performance parameters

of four optimized formulas

i WA/ PUERE/  ClBiE )

ETRe mm MPa i /C it 6] /h
M-1 310 82.6 1085 5.4
M-2 310 86.0 793 6.1
M-3 330 82.1 1192 6.0
M-4 335 83.6 756 6.8

KL 28 d B R B A B T B B AR T R A
IR EE IR A5 T LT R e B 3 3R T 0B R R

(3) BEFMALHE 7 W F KK A 0.40 ~
0. 45 JKEP LRy 1.6 ~ 1. 8 Ry KM A 2y 0~
30 %0 EEKBUR B H R 6 %0 cw GEK D =10%0 .,
Xf S bR Ml A 7 HEE KK G 0. 45,

S % Lk
(1] 5KAG FBAETG - A TR DT 55 0 555 1 (3] A 12 g 7K e 10
S E BT BT [T, # A4k 2 5 0 fb . 2017,

[2]

[3]

(4]

[5]

[6]

7]

(8]

(9]

BTSSR M. Jb 5t JE T Be AL
2009 :325-350.

PR S, B T 5K B I L 45 30 % TBP-HE i A HL K
WK JR AL B 5 WF AT ). R P BE R 2 R, 1991,
25(4) :13-18.

B b g RO Ak B 5 A B M. A R E R
iRl 2g AL 2006 :103-124.

BB B B AR Tl 25 5 2% EJ1186-2005 o1 1%
Wy A I 1 AR 2 (S b e s v A o R
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