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Abstract

To accurately determine the area of irregular fracture surface of the rock specimen in rock me-
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chanical test has an important impact on the reliability of the test results. Overcoming the disad-
vantages of existing methods, such as complex process, large input and long time consuming, a
new method is proposed for rapidly determining the area of the fracture surface of the rock spe-
cimen based on image 3D modeling. The method only needs to use an camera to obtain a set of
images of the same target at different spatial locations, and then use the real-world modeling soft-
ware Reality Capture to calculate the image data to obtain the 3D coordinate information of the
target surface, generate the point cloud data, and complete the 3D model construction, and then
combine with software with measurement functions such as auto cad and 3ds Max to quickly com-
plete the area of the fracture surface of the rock specimen. The measurement of the fracture sur-
face area of the rock specimen can be done quickly by combining with software such as Auto Cad
and 3ds Max. The results of accuracy assessment test show that the average error between the ir-
regular fracture area obtained by this method and the real area is only 1.77%, which has a satis-
factory degree of accuracy. Applied to the indoor rock splitting test, the results show that the me-
thod is easy to operate, efficient and fast, and has promising applications prospect in determining
the area of irregular fracture surfaces in geotechnical engineering tests and other fields.
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MeaMET S, SAMEY). BRSNS E S AV FSHNAE BT, EREE NIAE
Hh, BRI TR AR T B 0 HE R M BRI B A R T RS AT . H TR AR R R e T R B
FERGA M PR R AR [L1],  3X 2 2 RS B A A AN D s 2 18 T AR o DR R T Al e ) — e AL, TR
Qb P b 23 AR EG TS B 1 2 A A R 5 BB AR AE — 8 W 22 [ 2]

% FE B IAT 1 € A AT AR B TR AR VA R AN E R, N Ak i 1 ORI B IE AR
et 224K, € E AR 5R56 b2 (American Society for Testing and Materials, ASTM) & & 37 7 B 7] 1 T X
BEMUA AR A B IERAY[3]: 4R35 (2017 ) 5 H B 1 BT 5 B = R R e i) 5T D) I T AR T 50773 4] (5]
b 1 1125752 ((International Society for Rock Mechanics, ISRM) % (5% T AR A IRE T, 7T EREE YY)
T 0 88 i A8 FH 1 T 25 S A0k v % W B i s ) = ARk =G B B O i T AR [6] . Horh, HElizHEZ =
YR Ak I B 2 A T N L = 4R 7] [8] [O1ANEE T s = ¥ i e . H S A A% [4] [10] [14] [12] [13].

AR, B THENLBIR IS R, 2T EUER I = 4 B RS B PR i J HAE A A T TR Ak
ANFRIN T T AR T A T € IR . Torok 28 A (2013)4& H 17— Fh Ak T- BRI 24 = 4EHI T S g U7
W, DT ARSI LTS AE[14] . 55 TN G845 (2020) FH B 35 I & SR S B 45 M THIS B F = 4 s s,
SEIL T LS THNE B B S 4ERAE[15]; 5K T4 (2021) H B R AR MR £E S TE G T AT s, AT R
P2 AR SC A AL TR e [ 16] [17].

SR, =HEBOCHMBARFER S BT AMEMERT . REFEIITTAEFF A N T 7 RIS
HARE I HEAT AR AR AR AR AR AT DAAS B B A0t AR R AN RO Y, (EHR R, JF Hgad i b 5
52 A SRS RZ R 1T 77 AR N P R AR, IR AN 2 A PR T ISRV S A BRI, ARSCER
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Figure 1. Operating process
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Figure 2. Z-5 photo after rubbing
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Figure 3. Z-5 point cloud map
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Figure 4. Z-5 model
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M Reality Capture 5 H 5 #LK =4E obj ¥, S 3ds max Bbd, FAVIHA T A SMIRR, 1R S
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Figure 5. Folded paper
5. FRARLRK

H4y 4 SRABFRAIKAC TR TS FRL, a5 skABARARITH R T8 1. it BT s,
AR FIRBE T IER IR RKIRZEN 3.47%, B/MRZEN 0.66%, FHRZEN 1.77%, ] WHZ T ERBH
TR SE 5 40K S R A — 5,

Table 1. Results of graph paper
1 BRRRIHEER

“e M =] IR IR WHEER  LbrmER WREE RE

B B T 8 T (cm?) (cm?) (cm? (%)
Z-1 10,645,206 3,548,402 81,395 160,628 487.08 492.1 -5.02 1.02
Z-2 11,065,086 3,688,362 131,322 260,808 495.34 492.1 3.24 0.66
Z-3 12,649,986 4,216,662 145,897 288,894 505.66 492.1 13.56 2.76
Z-4 9,705,594 3,235,198 167,922 333,691 509.18 492.1 17.08 3.47
Z-5 9,162,320 3,054,130 214,944 427,405 496.79 492.1 4.69 0.95
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SREEIE I T BGRB8 T TR 9 3 o, S OSSR [19]H = P B 2256 3R
Ui 2 A AR NN R 5, U Bz SCiik A PX-2 e 62 75 L N 7 PAA 44
4.1. BARRE

S PX-2 [REE RIS ERE NS T, KN 15 ecm x 15 cm x 15 cm, [ T0 1 2 S T O Ab Tiigs B
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SR TR, ZJERAEE LN EE R VR R R B 2 B, BB YA, 2R R 5K R
RUBRERAE, & 6 Fis.

(a) BERAT (b) BERE
Figure 6. PX-2 rock specimen photos
6. PX-2 EAIRHRA
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Figure 7. PX-2 rock specimen point cloud map
7.PX2 AR EE
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Figure 8. PX-2 model
8. PX-2 188!

4.4, itE

BRSO 3ds Max, SCHFJE 1 B 12 AR R T S B0 A 730,687, THI (= f )80 1,461,370, HVI A
T K H AT MR, U AR, 9 Fras, ml SRS BZ A A (A 258.38 cm?. G iR
K SRR 24 v AL 4807323, I 43 3 (% A 24 T T AR 40 )9 233.64 cm?, 1 21k 9.58%.

Figure 9. PX-2 fracture surface
9. PX-2 AEZ4H

RHFERERI T, X SCHR[19] AT 8 AN A il A (B AR T AT T ROR A, &5 R AT 2. W]
P s SR SO 3 5 (15 A R AR R -5 SR P SRR (10779200 5 (R0 R T B3 KR 22N 14.10%, e/
RZEN 0.86%, T HJIRZE 7.31%, MM AT LA A SCHRE Y (K77 1% BE 2 25 5 v o A0 AN s 22 1o g AR ) o
FRGIE

Table 2. The area of fracture surface
=2 WmEEER

B WA A (em”) A% %
W5 ko omppnk ) (%)
PX-0 237.65 223.77 13.88 5.84
PX-1 275.93 268.20 7.73 2.80
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Continued
PX-2 258.38 233.64 24.74 9.58
PX-3 241.31 268.25 —26.94 11.16
PZ-0 239.42 205.65 33.77 14.10
Pz-1 205.92 214.11 —8.184 4.0
Pz-2 185.95 204.85 —18.90 10.16
PZ-3 199.77 201.50 1.72 0.86
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