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Cause analysis of soft aggregate and impact evaluation of
lining concrete structure in a tunnel project
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Abstract; In order to examine the causes of white pits that appear on the surface of lining concrete in a water
tunnel, we conducted statistical analysis of the distribution of soft aggregates, carried out compression strength tests
of concrete core samples, and conducted X-ray diffraction tests and petrographic analysis of gravel aggregates. The
research results show that there were one to two soft aggregates per square meter on the lining concrete surface. The
content of soft aggregate inside the concrete was small and exhibited random distribution. The appearance of soft
aggregate was caused by a small amount of illite that was mixed into the gravels during construction, and when the
concrete’ s surface layer was washed away, the weak illite gradually emerged. The compression strengths of the
concrete core samples were all higher than the design value. The soft aggregate did not reduce the compression

strength of lining concrete significantly.

Key words: soft aggregate; X-ray diffraction test; lining concrete; tunnel project; safety evaluation

6 H TC A K B T AR 21 73E 30 a, BRI 12 km 2247, 2003 48 TR R & 02 8% 1 )3 v
PR AR At R 45 - Jik S JER AR R IR RS I 9 HE B e, 8 o B kL, 9 Y B AT & B, I
HAZBRZAF NI, AR SCRE K S8 47T BRI PR B RE A BT T OB R LG R Rl 2 S, 25 K
RS Z W 2 Ak 22 42, AR /K TIREE A ST S R s R T Ak T AR PR AN ], L D 3 2 24
FEZHE VR R At BRAl i R DRI R R R A R AR TR K B S T KL U
TRBE AL IE 5 BRI AR BETE 12 ~ 14°C Z ), AN A VRIS A, AN LA Bk SRR AiE ) i LA

W HEE. 2013-01-17

E&TH. EXKARRES(51179107,51079087 )

TEHE T . R (1968—) , 2 VLA MIAR N, BUZ = 2 AR, i, B2 RIS W L2 0PAh PR RARSIEFRITIIE . E-mail .
pygu@ nhri. cn



36 IORGIPNE S S QI S D) 5542 B

BEBMEANET LEPR e HE IR E . g BEIR R B bt 2T B E R AR 5E 1 S e iR B
+ R B A AT BT T SR A BE B A AR R 7 B AT HRURE | E T A DR R A A A B R
FER I 5 PR B o B s 5 A 6T B B B A A T BE v a3 AT o 3 A3 DA o T R R A
Brak eI R IR A T BT X SRS (XRD) 356 FUA A 0 47, 75 Bk TR 6E + 40 RS 5 9 1L
o7, FEBEIERE b XA IR BE 19 s i R R S e e A T PR,
1 #HIRETEHERSHEITHHN
1.1 REZEMNSH

TR B 1 3 TH HCE R S R G N 1 Bl o A3l % g TR 20 A5 3 455 AR RS AR ) 2 T sk o AT 1 O 2E
T8t 5 R W3R 1, 43R 1 a0, BT R R EE = R 340A 1 ~ 2 DECE R A T s m e
MR R A 2 BB BB AR A TE 2 ~ 3 em Z 18], 55640 T- B RHRAR I SE BRI I
®1 FAHEETRELREHNIGHITER

Table 1 Distribution of soft aggregates on lining concrete surface

ENaRIA] o R
fi £/ $i/ VA & oF VA X -
m m A (H - m?) cm
sk 20. 00 1.55 53 1.71 2~3
At 18. 00 1.55 32 1.15 2~3
E1 ##RRTIRERERHEIERS KM 10. 00 2.05 0 2.05 1~4
Fig. 1 Typical appearance of soft aggregate on 0 KRB RURAZ R 2 em,

lining concrete surface
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Table 2 Statistical results of contents of soft aggregates and compression strengths of concrete core samples

EviE B R BT Y 8 % VLRI MPa e HeEpH BT Y 8 % YUK/ MPa
F1-1 3.9 31.7 F6-1 6.2 4.5
F1-2 6.1 43.8 F6-2 3.9 40.9
F2-1 2.4 29.3 F6-3 1.6 4.5
F2-2 1.4 38.7 F7-1 0.4 34.5
F2-3 2.0 19.5 F7-2 1.2 33.4
F3-1 1.3 25.2 F7-3 0.2 33.7
F32 1.7 27.5 F8-1 2.9 41.1
F4-1 0.9 27.5 F8-2 6.3 31.8
F4-2 6.7 37.7 F8-3 12.7 41.3
F4-3 0.7 28.7 F84 17.0 38.7
F44 1.0 33.4 F9-1 1.7 36.7
F5-1 2.2 30.3 F9-2 6.9 41.8
F5-2 5.7 36. 1 F9-3 7.7 33.9
F5-3 5.0 25.3 F10-1 3.5 43.3
F54 2.6 26.3
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Fig. 2 Soft aggregates inside concrete
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