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Abstract; As an important component of the Mesozoic volcanic rock in China, tufflava is widely
distributed in the provinces of Guangxi, Fujian, Zhejiang, and Guangdong, and in Mesozoic vol-
canic basins of the Middle to Lower Yangtze River area. Because of its special material composi-
tion and structure construction, tufflava is easy to weather under all kinds of exterior geological
agents, such as water and atmospheric conditions, Usually many construction projects, especially
tunnel excavations, will inevitably pass through this kind of rock mass. Therefore, it is very im-
portant to study the property of weathering tufflava for the design, construction, and stability a-
nalysis of tunnel engineering, as well as other engineering projects.

This paper researches weathering tufflava, which belongs to the tunnel surrounding the rock
of the Fujian Quanshan Highway in the south Fujian province. Uniaxial compressive strength and
water absorption experiments are conducted on tufflava with different weathering degrees (strong
weathering, weak weathering, slight weathering, and unweathering tufflava) with the intent to
quantitatively analyze the effect of the degree of tufflava weathering on the uniaxial compressive
strength and water absorption characteristics. The process for the experiments can be described
as follows. Based on the standard test method for engineering rock masses, 38 pieces of standard
samples {50 mm X 50 mm X 100 mm) were prepared, with the drying and saturation processes
strictly performed by the standard. There are two ways, boiled saturation and natural saturation,
to saturate tufflava with different weathering degrees in water absorption experiments. In addi-
tionh, strength tests of tufflava with different weathering degrees under air—drying and saturated
conditions were conducted by the model YAW — 2000 pressure tester. During the strength tests,

we chose load control mode and set the maximum axial compression to 1 000 kN and the loading
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speed to 0. 75 MPa/s. The relationship between water absorption and the weathering degree un-
der the conditions of boiled saturation and natural saturation were obtained. In addition, the rela-
tionship between strength and weathering degree under the conditions of air-drying and saturation
were also obtained. It was found that the degree of weathering has a significant effect on the wa-
ter absorption property and uniaxial compressive strength. The stronger the weathering degree
is, the higher the water absorption shows, and the smaller the uniaxial compressive strength is.

Finally, we fit the analysis of the uniaxial compressive strength and water absorption based
on the data which has also been studied by using logistic regression models. The results show
that the uniaxial compressive strength of tufflava with different weathering degrees under air-dr-
ying and saturation conditions has a nonlinear relationship with water absorption. The maximum
error is 14 %, which can completely meet the project accuracy requirements. This non-linear rela-

tionship formula can be applied to strength estimations of rocks similar to the weathering tufflava
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in this paper.
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Table 1 Water absorption of tufflava under different
weathering degrees

WoKkH/ % BKRFEHE/ N

RACRRE WS AR BR AW B A

Bk A Bk WA

1—1 2.14 2.5
1—2 #%eE. 46 131 1.54
1—3 MEGER 1.4 1.64
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Table 2 Strength of tufflava under different weathering

degree
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Table 3 Strength of tufflava under air-drying and

saturation conditions

g{; oen/ MPa R o/ MPa R
I LW /% BEigHE ZWE /%
& f 35-64 4004 10.98 23.85 25.07  4.86
K, 4 42.68 425  0.43 3548 33.78  5.03
B/ O 7316 64.75 12,99 60.21  59.56  1.09
B ¥ 100.75 92.25 9.21 78.73  69.32 13.58
K B  103.03 118.88 13.33 82.31  95.75 14.04
# 104.92 110,17 4.76 84.46  81.52  3.61
3 g

B A X A [ A BE B AR o o BE e A iR B
W5, AT 2R LA T T A AR (1) XALTR BE X BE
RIEESOKFHEE MR, RACBRE®S, BokR
/N AT BE R , IROK R

(2) ALTE BE X BE KIS & 1) B 0 1 588 2 i
B . TP BEAR I e A0 F2 B 5 , U B o 0 T 5
BE BN RACTR BE RS , W BB L R SR RO .

(3) X2 A FER o] DU B 15 XAk Bt
KiEERRMPUERESBKMRR, HERIREY
AU, X—HRUBE - R IBEMNANEEER
K.

LMD MR EREREREH T
T4 R H A RE 2 3R R AT I IR il e 1, AT 2R A A CHY



630

w OE L B ¥ #& 2013 48
BENAEE SO AP ERE. 1998,17(3):292-296. (in Chinese)
[11] ZMX.ER4& AZRBEMDEEEBERRTRII]
BAN¥55TR¥MH.2005,24(15) : 2678-2683.
8 % LBk (References) . . .
) . PANG Bai-xing, WANG Xing-hua. Research on Bearing Ca-
(1] xU465%, B, Ak IM] R b E # Rk 2 R, . . . -
pacity of Cretaceous Argillaceous Siltstone[ J]. Chinese Jour-
1998.
nal of Rock Mechanics and Engineering, 2005,24(15);2678-
LIU You-rong, TANG Hui-ming. Rock Mass Mechanics[ M]. o
2683. (in Chinese)
Wuhan:China University of Geosciences Press, 1998. (in Chi- , " . . .
) [12] RIE.BREF. SHNEEEMNLRBE) ERH%S
nese TR ,2004,23(3) :391-304,
2]  Okubo S, Nishimatsu Y, Fukui K. C lete C C sun-~
(23 ubo ishimatsu et ompiete Lreep Lurvesun LIANG Wei-guo,ZHAQ Yang-sheng. Experimental Study on
der Uniaxial C . Int tional 1 of Rock
er Uniaxial Compression[J]. International Journal of Roc Mechanical Characteristics of Thenardite Rock Salt[J]. Chi-
Mechanics and Mining Sciences and Geomechanics Abstracts, . . .
nese Journal of Rock Mechanics and Engineering, 2004 23
1991,28(1).77-82. .
t3] (3):391-394. (in Chinese)
3 Richard A. Schultz, Qizhi Li. Uniaxial Strength Testing of N e . .
. o el T Tkt Yo an g — (18] XUVL. 4% A0. 530 5. 50 1 A9 FE PR T 15 b IR 00 B 5
_ . , tain, ada
[c;n welded Calico Hills Tu ucca Mountain evada C1]. 75 2 5 T A4 . 2006, 25CHE 1) £ 31043100,
. Engi ing Geol ,1995(40) . 287-299.
7 nemeenng Lreology LIU Jiang, YANG Chun-he, WU Wen, et al. Experimental
[4] Lajtai E Z, Scott Duncan E J, Carter B]. The Effect of Strain . .
Study on Short-term Strength and Deformation Properties of
Rate on Rock Strength[J]. Rock Mechanics and Rock Engi- . . .
Salt Rocks[J]. Chinese Journal of Rock Mechanics and Engi-
neering,1991,(24): 99-109, . oy
5] prmE f@‘}‘giﬁ{qgﬁﬁ“‘ Mt S FELI] BENEST neering, 2006, 25(Supp. 1) :3104-3109. (in Chinese)
R 7S 28 . o AE | = H] =) — \ an Ly o ¥
ﬁ;i’ﬁ o821 - [14] XUS38 5504, E WM. A B8 4R S0 0 25 30 V0 2
1082, 1(1):1-8. PRI BFII ). % 5 TR .2000,28(3): 190-
CHEN Zhong-ji. The Mechanical Problems of Long-term Sta- 197
bility of Und d Galleries[ J]. Chines I of Rock '
Hity of Lndergroun alleries(J] inese Journal of Roc LIU Xue-zeng, SU Jing-wei, WANG Xiao-xing. Experimental
Mechanics and Engi ing,1982,1(1):1-20. (in Chinese)
echanics and Engineering (in Chinese Investigation on Shear Rheological Properties of Tufflava
6 . ¥ B 3 Ly o C ;u . [RS8
(6] RMBR. MBEHXEAHEMAFBLHBMLI. A+ T with Different Grades[]J]. Chinese Journal of Rock Mechanies
2 ,1982,4(2):97-106
BER ¢ and Engineering,2009,28(3):190-197. (in Chinese)
WU Mian-ba. The Effect of Loading Rate on the Compressiv o
& Tensile Strength of Rocks ™11, Chinese lomenn f (157 EP.EARR UM% & LR THBRAM L S MR
5 18 T s . S
an ensile Strength o ocks inese Journal o R H i B B 55 [0, 7 06 M /R 2 4, 2011, 33 (3) « 201
Geotechnical Engineering,1982,4(2):97-106. (in Chinese) 204
7 . R 0 5 ¥ Il BRA¥S ‘
(71 itk HansRERAEMRERRRE]. BAAEST WANG Ping, WANG Jie-min, LIU Hong-mei, et al. Experi-
»1990,9(1):631-67.
BE# ¢ mental Study on Dynamic Elasticity Modulus and Damping
LIU Xiong. A Study of Single Specimen Test Method for De- . . .
Ratio of Highly Weathered Rock which Covered by Loess[]].
termination of Shear Strength of Softrock[J]. Chinese Journal . .
Northwestern Seismological Journal, 2011, 33 (3):291-294,
of Rock Mechanics and Engineering, 1990, 9(1):631-67. (in . .
{in Chinese)
Chinese) N — PPN w P
(8] 2ok, AL E % B R BB [k [16] HE%E, W20, WHE. RICERIEEHISME AR R E
e }au D 190 230 265,955, . BT KUHIE S8 7=,1995,16(3) .15,
- RE ,1995,23(3):265-269.
T CH AR XIE Jia-yin, TAO Kui-yuan , XIE Fang-gui. A Study on Tuf-
LI Yong-sheng. E i 1 Analysis of the Mechanical
ongsheng xperimenta nalysts of the Mechanica flava Facies Feature,Model and Its Genesis[]J]. Volcanology
Effects of Loading Rates on Red Sandstone[]J]. Journal of . . )
and Mineral Resources,1995,16(3):1-5. (in Chinese)
Tongji University (Natural Science Edition) ,1995,23(3) ;265- _ "
265, (in Chinese) (17] @r&3CERE.ERE. PEREHPTERNBERBSESRE
7.2 in Chinese MERBRERII]. BAFHR 1991 ,2(1):63-69.
SEE - s e gx[1], & 2
[o] Rk HORBEAMBA N RBMBRL]. AR S¥5T YU Yun-wen, WANG Qing-hua, REN Rong-fu, On General
»1997,16(3) :246-251.
BER 4 Features and Origin of Tuffolava [J]. Acta Petrologica Sini-
(XU Hong-fa. Time dependent Behaviors of Strength and E- . .
- ca,1991,2(3);63-69. (in Chinese)
lasticity Modulus of Weak Rock[J]. Chinese Journal of Rock B . N _
(18] wHRARIMEEZGHERSA TEREERR T EEHE

Mechanics and Engineering, 1997, 16 (3): 246-251. (in Chi-

nese)

[lo] JuBHRK. 44 AARBEAMEANBER B S REMES

BIFEELT]. A0 1% 5 TR%H,1998,17(3) :292-296.
YOU Ming-qing, HUA An-zeng. Fracture of Rock Sample
and Decrement of Bearing Capacity in Uniaxial Compression

[J]. Chinese Journal of Rock Machanics and Engineering,

(GB/T50266—99)[S]. Jb5{. o it R) h iR AL 1999,

The National Standards Compilation Group of People's Re-
public of China, Standard for Tests Method of Engineering
Rock Masses (GB/T50266—99)[S]. Beijing: China Planning
Press, 1999, (in Chinese)

(T 4% 640 1)



640

#w B L B ¥ #K 2013 4E
[46] Schumm S A, Alluvial River Response to Active Tectonics. Wiley&-Son, 1976:184-190.
Active Tectonics [ M ]. Washington: National Academy [49] S E¥W ., REY, FHEIC HE Ok KRR R IR Bt

[47]

(48]

press, 1986,

Yang C T. On River Meanders[]J]. Journal of Hydrology,
1971,13,231-253.

Kennedy B A. Valley—side, Slopes And Climate[ G] // Der-
bryshire E(ed). Geomorphology and Climate. London:John

W] Y5, 2002,(4) . 13-19.

HAN Chang-hai, ZHAO Jian-jun, WANG Fu-wen. Model
Study of Sedimentation Features of the Shapotou Project in
the Yellow River[J]. Journal of Sediment Research, 2002,
(4) :13-19. (in Chinese)

Sl e e 3 3k e e e e e e M e N e e e e e e W e e e Sl e e Sl e e sl S N e sle e e wle N S e e e S Sl e Sle e sle

(k3 630 30

[19]

[20]

(21]

BEY, 4. RBREERAAAB R EREMHELLL F
B A% ,1994,13(4) :376-382.

HAN Guo-ping, ZHANG Jing. Change of Void Structure in
the Course of Weathering of Carbonate Rocks[ J]. Carsologi-
ca Sinica,1994,13(4) :376-382. (in Chinese)

FRMm. ARAFHERIM]. R R T b RAE 1983

LI Xian-wei. Mechanical Properties of Rock[ M]. Beijing:
Coal Industry Press,1983. (in Chinese)

FiENRBUGE, A AR, AT iR KA R R ERIL
[J]. P B aER,2011,33 ) . 418-423.

WANG Yun-xing, LIANG Shou-yun, ZHOU Zi-qiang.
Characteristics of Earthquake Induced Geological Disasters in

Middle Reaches of Bailongjiang River[]]. Northwestern Seis-

[22]

[23]

mological Journal, 2011,33(Supp. ) :418-423. (in Chinese)
e bR, BRE R, TTAMBAEMRERERI] REN
E % 4R.,2006,18(4).870-876.

XU Xiao-hua, CHEN Ling, CHEN Hong-jian. Genetic Algo-
rithm with Variable Population Size[J]. Journal of System
Simulation,2006,18(4) :870-876. (in Chinese)

L ERE. SHRNBSERREERMEI] W
FAMAKEEM: B RBEM . 2004,19(3) :26-29.

LI Ming, L1 Tang-yu. Comparison of Three Mathematical
Models for Predicting Oil — gas Field Production[]]. Journal
of Xian Shiyou University (Natural Science Edition) ,2004,19
(3):26-29, (in Chinese))



