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X1 RATERVBIGHESTHRERLESITF
Table 1 Statistical figures of surrounding rock deformation rate ratio
measured at typical measurement section of typical project
BA B & miit X E B E TR BTFRENEATE

5 W B U7 T EHKME vy BATREER v, vj;:' ENBEEEREE v, y;;&vz HEELEBME v/vo
/mm-d ! /mm-+d”! /mm-+d " /%
1 1—3" 11.60 1.71 14.7 0.32 2.8 2.8
2 1—4 1.88 0.125 6.6 6.6
3 1—7 12.0 0.97 8.1 8.1
4 1—8 5.99 0.396 6.6 6.6

5 1—9" 54.67 16.39 30.0 4.70—1.01 8.6—1.8 8.6—1.8
6 1—10 20.27 0.85 4.2 4.2
7 1—11 13.0 3.22 24.8 0.326 2.5 2.5
8 1—12" 62.74 17.26 27.5 2.59 4.1 4.1
9 1—13" 27.14 11.98 44.1 2.23 8.2 8.2
10 1—14 18.83 7.34 39.0 0.67—0.40 3.6—2.1 3.6—2.1

11 1—15 1.68 0.10 6.0 6.0
12 1—16 1.75 0.04 2.3 2.3
13 2—2 4.2 0.26 6.1 6.1
14 2—4" 22.54 22.54 100.0 0.134 0.6 0.6
HE 5.02
GHE e 2.50
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Fig.1

use of deformation rate ratio criterion

Diagram showing five typical cases on
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B, HRRE, BE2RV. N, %, ZITEH
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HAAHEBR R HE . LRLEW TREKIE,
2.2 WUBETERNAERERLEHBORD
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2.2.2 EHI2: 2yEL (REKAL2, LA 1b)
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AFAFERR, BN TRITERALTEEER
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EAERREMMB LT, RABIRN, X
2% . WMEBRELE 25 cm; 8 422mm, K 350
cm, [BJEE X HEEE =75 cm X 80 cm; 6.5 mm
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B, [EEE 20 cm %20 cm, SR W EFE 75 cm. §E
THRBHARKRE.
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mm; FPFXFSEWMV REKEE (REH 3), #
XM HER TR, BlE Y E Ry E
v9=21.32 mm/d, BWAHH 17 bf & i & 1F M
B BTFHAGHETARNRAR, FETEEES
W, F-REFTRHEAFMERZ AN, N
BAEE 4.2 cm, MAWHRET L, 2HFEE,
EREMP P EM EHR—Z 6.5 mm WHM,
HEEE3O cm B, FNXTEEREH BB/
(KB v/v0=19.4 %), (B3N GkEE M5, M
HBENEAN, E_BHNHNNELEFHA
2. A EEIBRIMKREBEE ERLEAE, RE
SEEME SR, M 60 cm BB EE ML, 24
hGAEERLERE v/vg=4.1 %, BIAHT
BE, BRETN—KBFER, SHE2, LK
KEER u=113.4 mm, u>Du,, B/PMFEITM
BAEE 150 mm,

V= 0.87 mm/d (4.1 %)

120 |
113.4 /
E 100 . FiLiE#, HERTREELPEHE,
E BE—XPRGATRE
=6§%' v, = 4.14 mnvd (19.4 %) I—EABMEEME
o S 30 cm, MUZMAETFR, @HMID R H
40 Up =21.32 mm/d (100 %) WEFH, WAEHMFH

20

L e ) Yy
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ud
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B2 2% K7+190 BiE B & TR - b @ HLk.
5 i 3 Lb 18 548 B i TR L

Fig.2 Surrounding rock convergence — time curve,

deformation rate ratios and corresponding conditions

in construction at K7 + 190 section of No.2 tunnel
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Deformation Rate Ratio Criterion (DRRC) and Its Verification
in Maoshan Tunnel Excavation

Li Shihui!, Song Jun?
(1. The 4th Design and Research Institute, Department of the Engineer Corps, H. Qs of
the General Staff of PLA, Beijing 100850, China; 2. No.4 Department of the No.14 Railway
Construction Bureau , Xinhui , Guangdong 529149, China)

[Abstract] In order to help solving the technical puzzles of lacking in scientific, reasonable and quantitative
surrounding rock stability criteria in the initial lining during tunneling excavation by NATM and occurring of
many cave-ins, in this paper some viewpoints are put forward, the essentials of which are as follows: 1.
Advance the basis for the hypothesis of deformation rate ratio criterion (DRRC) and the method for obtaining
the threshold of this criterion, and enumerate five typical cases for the application of this criterion to the
tunnelingexcavation; 2. The success and failure in the Maoshan expressway tunnel excavation are deducted and
verified from positive and negative aspects. DRRC was used in two excavating sections to forecasted dangerous
situations resulting in coming safely out of cave-in accidents, while the use of DRRC was compelled to stop in
another excavating section and a big cave-in accident happened; 3. Obtain the method of DRRC for constituting
a typical information method, which is characterized by the combination of prototype information and typical
information. DRRC is a kind of hypothetico-deductive method, and it is also a preliminary application of
metasynthesis from the qualitative to the quantitative.

[Key words | open complex giant system; cave-in accident; deformation rate ratio criterion; typical

information method; hypothetico-deductive method; metasynthesis

(cont. from p. 76) Presently in China, studies on the PPD technology should be focused on the highly-waxy
Daging crude oil, which accounts for about one third of total crude oil production in China. For heavy crude oil
pipelining, it is believed that the oil-in-water emulsion technology will find more application, and exploitation of
offshore heavy crude oil fields in the Bohai Sea of China urgently requires that study on this technology be aimed
at pipelines concurrently transporting heavy crude oil and produced water. Further updating of existing
technologies and emerging of new technologies call for enhanced basic research, innovative ideas and approaches,
and multi-disciplinary studies. '

[Key words] pipelining; paraffin-base crude; heavy crude; pour point depression; drag reduction; chemical

additives
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