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Abstract

Through the method of concept lattice information granulation, the quality of cement is tested,
that is, the index of unqualified cement sample is studied. The algorithm to calculate the compres-
sive strength of cement, the algorithm to judge whether the compressive strength of cement sam-
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ple meets the industry standard, and the algorithm to analyze the specific unqualified index of the
unqualified sample is given, which provides a theoretical basis for the later improvement of the
sample. The research results show that this method is more efficient than the traditional method,
and the practicability and effectiveness of this method are verified by actual measurement.
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1. 518

ZANTEN S == v 7 1 13 1 i A D 2 AN T R SN = 251 L1 N7 8 & 3
JEE A5 BRI BT LARASAE I 4 Ty T /K R RF PR AR B A s 5 — BT 22 20 M AR B o 45 31 il s K
TR TS I A D PP s /KU P BE ) R B o KR BB AS I o R I AE R R 18O 3, RIDKI IR
SREEBIG[L] [6]: X ke By ab B b H AT ST i A A @ et BOR b h LB ArdEfe DU o i . AR
A RBEE GBI TE, MRS AR AT S dr[7]-[12], HOPkEEUGT T AR N E, Sl
WMEER B AR USGBZIUEIL, MAGRKRREZ A SRR AU, 55 SR Rk, Xy
T2 A AE S UK U8 7E B A7 A2 8 1) 52 2% BT T v A e, R0 23 A e

SR — R B 2% DR AT P, K S LR R ) B E T VA[13], B AT S Zhis F 2R 2 4
$R[14] [15] [16]. HA LA BRI N2 Bl oA B0A 0 TR[17] [18], AR SR BRIk ag O T 3G
TR R AR AT e BB SRR SR R, T Rz a4 - B RN A R
(K, XAOER M SR R . H Ll BEEETB N 24 - BISC R DL RO S G
R, RIVHKLTZHER R il WSR2 SRR AR 2 —[19]-[25].

FEZ A KV AT IRIE 2 b, AT DU BE A% (77 200 KRBl 24T R et A MR B, I Ho ke
WIS IR A, W AR AT AR A R AT B M S 2 . SR A5 BRI 7 B A 2 _E Y
DL I xT o i TREKYE 1SO v W B A B A7 s ek 3 B

ALEEANFWTR: 5 14RO ER WA AR B AR 5 2 WAL RS
Brs 55 3 AT RAKVEF BRI 5 SRR RS, AR TRESEB; 56 4 T4t

2. mEHEIR

AT BB BA AR A B I — Re B AR, EVEAE AR, A RS BRI AR TE IL[13]s b AE EL
FEL[17] [18]: AEHUAPELAE S BER 7 WL[5] [6].

2.1 HELAN

AR B SOME BT SR (PR I L2 25 SR [6]);
1) HRKESUREE, K(Q):

R, =% @)
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Ar: Re——HE5RSEE (MPa);
Fe—— MR I f 5 R AT (N 5
A——Z JE 53 T A (mm?)
(AN 40 mm x 40 mm = 1600 mm?).
2) KT, K (Q2):

R, =— @)

XA R—— i #50E (MPa);
Fe——37 W1 B it i ) r 28 (N 5
L——>Z B R 2 18] ) 2R 25 (mm) ;
b——HEFE 1IE 5 A T LK (mm)
2.2. ER¥EE
BB FH LR £ /K Ve /K Ve TR S o FE 1 B S bn e, B8 1 Fiws

Table 1. [6]National standards for mechanical strength of some ordinary Portland cement
= 1. [6] BT BERREIKCRNFEENER

. YUk P

A A 3d 28d 3d 28d
425 >17.0 >3.5

>42.5 >6.5
WSERE 42 5R >22.0 >4.0
K 52.5 >23.0 >4.0

>52.5 >7.0
52.5R >27.0 >5.0

Horbr, ROGHSRAY, P Hrirss B s n e, JEmEidy MPa.
2.3. 2
FEXL[17] —DKRFLE DTG M, 1), TERGCHMMEES, 1cGxM, GHIMMICHEMM

MR X RARE. JEBH, B gim &R (gm)el, EERZ: HRgHEMEY.
T AcGABeM, EX:

A'={meM|(VgeA),gim}; B'={g eG|(VmeB),gim}.

EX 2 [LI7T]RAR(G, M, DHFTEMEKIER £(G,M, 1) £R. REAKXRG, M, S, T
L(G M, 1) FHIMEE (A, B)MI(Ay Bo), WIR A c A, (¥ T B, 2B,), 1L N(A By) < (A, By), FR(Aq, By)
(A, B) I THES, BURR(A2 Bo)AE(Ag, By) RIS .

3. B

ARATLL1SO LT EE, SR H R T HES G BRI SEE . B, s mont K8 R 5 B 1)
.

ik 1 P EUKBIRFE UL #EE R,
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Input: {Fcij i=l,-~,n;j=1,---,m}, PUEATEL
A, TR B AT T AR
Output: R, :{Rcij i:1,-~,n;j:1,-~,m}, EANAG -4
Stepl i=LR =0
Step 2 Ifi>n, then go to Step 6;
If i <n, then go to Step 3
Step3 j=LR; =9
Step4 If j <m, then go to Step 5;
Ifj>m, theni: =i+ 1, and go to Step 2

Fci' H H
Step5 R, = AJ , RC::RCU{RC”},j:z j+1, and go to Step 4

cij

Step 6 Stop
LT ENE . KB R Tk 58 1 3 B /K Ve 1R S K BT S A s, e o Js I i K
EEIER A E T
BORFES M. SEMEDE |, MEH j, 22F m k. Hk, FEMDMECYn A MEEREIREN O (nm).
HR, SENRHAEPUERRE R R EBAFEIT bR, B 1.
HE 2 FIWT R 2B EAT WARE T K.
Input: R, ={Ry[i =1-+.m j=1---,m}, HUREAE: {s;|j=1m}, fFikiRiE.
Output: B={Q[i=1--,m j=1--,m|, FIlfi Re i fI7C Ry R 75 5 ATl bRvE RORERE AR — L.
Stepl i=1B=0
Step 2 Ifi>n, then go to Step 6;
If i <n, then go to Step 3

Step3 j=1
Step 4 If j <m, then go to Step 5;
If j>m, theni: =i+ 1, and go to Ste 2

Step5 IfRgj>s;thenQy: =1, B=8B U{Qij}
and j: =j + 1, then go to Step 4;
IfRgj <sj then Qy: =0, B:= BU{QU.} and j: =j + 1, then go to Step 4

Step 6 Stop

FETEANS: FEE 1S3 RHUE SR AT AR R ER AT ELEL, ) LA iZ K e sl 5
FEXF REAT VAR bR A2 75— 2o

BORPE T SEREE T, T j 22 m ks G FEMADEOn A, BIEE RN O (nm).

T EREVER, 25 Ry >0 Q= 15 AW Qy = 0. fEAKURIREVRIG T EER, /KU BEAEE K
XA IR Eh K Ve PR SR AT bR HEZ N, ad e 1 500, e 0.

B ANEEAMNAGEH T 1SO V55 WIEHE - i a4, i H T oK YR 40 BE A R (I HT%) . KU
PRAER /KB st g ) DA R 2 e PRI S5 B A B b . A FRe i 1 it A, DLRGE 2
HRES L AT MR AR HE s #8609 BT 2 AR TSR0 2UFH H bR S bR R AT
4. BB ERNLEE

FEANTR, FISE 2 S0 B ORI, I SCRR[26] 07 IR T B KO B, B
B3, LUK R &R B R AR AR T
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4.1, BRSO
S 2 g ) B AR R, FHIIT Reij & 50 AT AR ERI RS, #an=X(3).
0001111
0010110
B 1 001011 3
0110010
1101101
1110111

BRI R R A 2, RN BRI AL AR, RIS AR bR A S2 I K e AL B I FE R a, b, ¢, d, e,
f, g ABFRAKIBIRFE L, 2, 3, 4, 5, 6 WIFE 2.

Table 2. Judge whether element P;; in R; meets industry standards
% 2. ¥ R, FHYTT Pi =EHEITIRAE

a b c d e f g
1 0 0 0 1 1 1 1
2 0 0 1 0 1 1 0
3 1 0 0 1 0 1 1
4 0 1 1 0 0 1 0
5 1 1 0 1 1 0 1
6 1 1 1 0 1 1 1

FEL 2 AP, FKURRAE LR a @b, MM 05 i, Mk 17E% 2 v, XN EE—4T
FEE—FIHIAE XARRD A 0 5% 1 4 2 A1) (0-1) Bt e R & 4% o 19 (0-1) FE AN St R IA % X 5e 4 — 5. I
2 (B KV I E VP (0-1) T N 5.

HRAE SCRR[26] R 28 OME S8 1%, K42 2 I0-1) T S AE U &H%, LR =% 1o

EMEER T, KB —MEAE SER S, F ST —GEERT, B—MEER T
NIXAME S 1 —NREE T T B, MRS (A, B)R s /KIeilAE A R [H & B H A LR,

ERESA T, LT HES (A, B) E—Z M4 (C, D), MFERA, By (C, D). NIFE AR E2&
SN IKYBRFE CIA T &0 RAE AR IRIE R BID b, RATFEATIARER .

4.2. JKRIRIE 4T

FEARPRRI 2, B MRARAE T — TR IR AT S AT AR E, WHZOKE RN A & . SFH A
EAEHARE T E A SR tErs, DMEAE IS R b, SRR RdE . WOR & i, &
IS A A AN R A P 6 5, A3 EISCHES (C, D)YRIFARE (A, B) /KB IRAE C/IA AN 2 BID (AT
EEE 7o

B R — KU SR TP AE— DBl RS B TS A BN B T AU S B A Kl 58 v B Ak
AEHERR I

B 3. WA A SRR A SRR
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Input:  £(G,M, 1) ={(X,,Y,)[i=1--n}, KKK KIO-1)ERIT5(G, M, D&
Output: Non(G*, M*, I*), T A &R SR e
Step1 i:=1, Non(G*, M* I") =@
step2 F(X,%)={(C,.D, )|(X,¥)<(C, D, ) e £(G.M,1),j; =1---,t}
Step3 X;:=C;/X;, Y;:=Y; /D and Non(G*, M*, I*): = Non(G*, M*, ") U(X;,Y; )
Step4 If ji<t, then j;: = j; + 1 and go to Step 2;
If j; > t;, then j;: = j; and go to Step 5
Step5 ii=i+1
Step 6 If i <n,then go to Step 2;
If i > n, then go to Step 7
Step 7 Stop
FEAE: TR ZINM SR ESEZ MRE S KR, RIEXMEE KRR, B3 E(C, DT
WS (A, B)HX 5 CIA AN 2 1 JE 1 B/D.
SR RPE N B SEEE i, TR i E T 6 FERANECN n A SEIRE SN O (n).

4.3. 3£
AHTREE I — A BARSA] 5 HIRE &A% 0 15O I A3 8 i) 70 i AL BRI A, B 3.1 A1 3.2 BN 8
PLRRSEEL

Fyhis 2019 £ 9 H A b AL R o B BOK Ve bS8 B, L% 30 ANk 24 ke il i e i

A =40 mm x 40 mm = 160 mm?.

Table 3. Cement compressive load data record

= 3. KIRMEFTHEBIRICRE

3 RPUEFTE(KN) 28 RYUEATH(KN)
1 36.01 84.48
2 27.20 67.96
3 24.81 64.48
4 32.52 73.12

IR 1, 3 BNZK YRR R A
Zi=1, i<n; j=1, j<mAf, A Fqy=36.01, N
F, 36.01x10°
RCll —_c1 _T=7r
A 1600
FEE, i>1; j>10, KKIEH, MRRBIER, HHEE LIRS R H i &k 77 0m el
wik, WK 4.
SRIE, X 4 SEEE 2, HLLAINT R 3 R BTG HCN 42.5 (@ RERR /K Ve AT ML bRt o
B, #5758 1 KU 3 RPUE TR (1) 1 28 KPUEHESE (5,) BB B S ARAEZR, WAL Qi 1, )RZ M 0,
BEL R,
i=1, i<n; j=1, j<mi, Fq1=225, s;=17.0, H Fer =5, M Qui=1;

=225.
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Table 4. Cement flexural strength data record

= 4. KRR EBURICR R

3 R FE(KN) 28 R4 i (KN)
1 22.5 52.8
2 17.0 40.3
3 15.5 425
4 20.3 457

FE, 2i>1; j>10, KKEH, BRIER, JFREE 2 Ml KEEE A RKR 2T, &S,

Table 5. Test results of ISO method
< 5. ISO JERMIEER =

3 RYUE ST 28 Ry L E
1 1 1
2 1 0
3 0 1
4 1 1

5 FRgE R, 5T HARLRBA BN SIS EME, X MSERR TR FiEs: 1. &
% 2 IHERATE .

A 5 VERE SR IERE 5(G, M, 1), X544 G AUKIERAE 1. 2. 3. 4}, idh{L 2,3,
4}; BV MOR{3 KPUEHEE . 28 KPUEH#EY, it {a, b}

SERBEHEZ A 0K R, EFME (g.m)el FordR g BAREEm, AL HHE(xy)el £
AR g AEFEMEm, i8N 0. WEE 6 Fias.

Table 6. (0-1) formal background (G, M, I)
# 6. O-DEXERG,M, 1)

a b
1 1 1
2 1 0
3 0 1
4 1 1

I SCRR[26] R SR BES A& 7775, BUS(G, M, 1) FTR B AME& A, & 1 Bos .

XA L BIRES A £(G, M, 1) BEAT 5% 3, Sk an

=11, f5(14, ab) < (124, a), (14, ab) < (134, b)Ill Non(G*, M*, I") = {(2, b), (3, a)}; [FIH, i>1
i, ARIRAERS, 54 Non(G*, M*, 1) = {(2, b), (3, @)}

HA R LR SO KA 2 AFFEATARMET X b FEAR K, MKV IRFE 3 A&7k
PR o0 a T b LK o D) 5 2 AR 55 20 R K PR 2 F0 3 AHX R b FEFR AT a 3 3 EAT Gk R AT .
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Figure 1. (0-1) concept lattice £(G,M, 1) of formal background (G, M, 1)
L (O-DERER(G, M, DEIELEE L(G,M, 1)

VIR B 4 BE A Tl R - B 1 /2 O (4n) = O (16), 59%:2 /& O (4n) = O (16), £ 32 0 (4% = O (16).

DKL 1. 20 3 FH MATLAB SEELM TR [A], DR B0 A s 2l F 5 ], TR n X
BEATX L, Wl 2. Pk, BEARKR KV IRFE AN G PALFR TR, AT E, KRR
iz, NJyvh SRR, T AR S 4 S AR T B B [ R

70
60
50
40
30

) (RPD

—— AIWE (40
20 SLEmE (5

10

10 20 50 100 200 500
wEEANE (D

Figure 2. Man-machine time comparison broken line
B 2. AHEHEXT ALk
FEATCH, FMa K Ye /12 VR RERI R R R R 1R Bt (E S0 b S R B &
5. &hig

it AR A SR T i3, X6 1SO IR FT SR 24 AT ARIESS B BLARA SR BRI BT AN S iR HR bR
FERBEN B R RTER T, ASOT kAR G R TER A . ASCLL 1SO VAR v fl, B 70 i 56 £t
IMUABE Y, JE AR RAET BN (e, 5 Ry n > 4 FKTERRE, SO0 Gty HoAli i
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Zs JEIEANEHON m> 2 faiaiets, VREM . E@ERAMR, BRKTR BRI AL, A TR A
WA REE R SR AT, #RT DL sl IR AR5 BRI DT %%, T DI A IR L, I AE T — 2 TAE
AR

E&WE

B R 2022 £ e A 0% 53 Bh I H (HBU2022bs028) .
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