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Abstract: In order to study the influences of approaching construction between underpass tunnel and tunnel-type anchorage on
the mechanical characteristics as well as the stress characteristics of the underpass tunnel in the bearing stage of the tunnel-type
anchorage, taking the project of Baishiyan tunnel I under the tunnel-type anchorage of Liizhijiang bridge of Yuxi-Chuxiong
Expressway as the research object, a 1 I 100 scaled model test is carried out. The main conclusions are drawn as follows: (1)
The settlement of the anchor plug is mainly caused by the excavation of the advanced tunnel of the multi-arch tunnel, and the
disturbance by the following tunnel excavation is not obvious. (2) The stress of the surrounding rock between anchorage and
tunnel has experienced three development stages: stress concentration, stress transfer and stabilization. The time of abrupt
change of the horizontal stress of the surrounding rock is earlier than that of the vertical stress. (3) The bearing effect of the
initial support is obvious during tunnel excavation. With the removal of temporary support, the pressure of the surrounding rock
borne by the initial support gradually turns to the middle wall. (4) When the cable tension is applied to anchorage, the
surrounding rock between anchorage and tunnel will enter the plastic state, and leading to large tensile stress at the spandrel and

vault of the tunnel.
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Fig. 1 Location relationship between tunnel-type anchorage and

underpass tunnel
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Fig. 2 Excavation method for multi-arch tunnel
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Table 1 Mechanical parameters of rock and concrete
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Fig. 4 Tunnel mould and excavation and slag removal tools
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Fig.5 Loading system and load transfer components
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Table 2 Mechanical parameters of similar materials
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Fig. 9 Fabrication of multi-arch tunnel
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Fig. 13 Process of tunnel excavation
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ME 14 TTUVE W, EFZHI ATl 1 51
PEE AT 0.275~0.125 m) B fg W3] — 5 AU &,
R R I R BN, HL 2% 18 AR AR 300 57 20 R 52
WES T DUREAME N B SR . MATIRIZ B E T
KRR 0.125 m G, &0l A3 e g pils, 4
HIF¥Z 2 fa #ifi T 1E 7 i, A5 IR T (L 21 0.253
mm, AR RS 0.121 mm. EREER 0.2 m
bR, S SRR A e, Hh s
TRHETRC B B 2631 um/2F (0.2~0m) F&EE
17.32 um/25 (0~-0.2 m). 7E A7 {8 3k 27 ekt ZE Ak 1)
HREF (0.125~-02 m), FHHEFHLIIF 0.137 mm, /A
HEILPTRE 0.129 mm. 7E/EAT IR IR EE 2 A/, BRAa iR
PRI R AERSIE ok, R I SR 228 AR T
PRI JEATIRIF a4t f5 , T b B i i
[FFE L2 SRS HETE 0.1 m BRI DI, BE)S
RE ST . AE AR o B ZE AR I i R (0.8~
-1.05 m) AT 13.29 um. 7EEE R 5 BEIE 1) 4
R, A R TR 0.253, 0.246 mm.
HABRISEATIRIZ S BUOTTREE 5008 0.234, 0.219
mm, fETIERR 92.4%, 89.0%

PR B 2R AT A3 T Al 0, TC 18 R T A
A TR AR, R BT A 2 2 M 0 A T R )
Z Utk HoONgE iR . i H R BRI AR T
FHAZIRBN RGN, 5 A ARz J R R H
FERHME —ER R Bk, 7ERRE T 5 e 2 4
I, R FSR ISR SCY A i, mrds i [ S AR,
ORI T 22 4o b S AR PR e o A, 3 2 e Sl AT 9
BEWT IR 1S, HEWT7E S AT 2k % FH
A MRS BRER AT SR AT AR () it T
TEN ¥ 1) s FE AR B BE N K
3.2 $H-MRBEE R ITUAFE

398 HCH 00 D 17 A S — I ) BB 5 % ) 2 3 AR 7K T



1984 "+ T OB % M

2022 4E

FIREAT 50T, BRI o B T BE P2 5 U AR A e
B 15 iyl 1] L (B 1) 7 7 398 2 B P 20 3038 1 iy
2, HTBACARBRFG IS, (ERRIE 20T Taxt %
W AT FEESS, R R $s A R W 21 3
BAUAE . H TR s B TR o, 25
FEFIRAN, RIS R 5 R 730 AR B ¥ R
PR IR A s AT B, AT R i i )
RECGHAT IR, #1, *2, 3 I AR LS 4 R
-29.06 , -2689 , -2472 kPa . fll JE /1 & %
K=p/(1-p)=043, @1, #2, #3 051K R
44318-12.50, —-11.56, -10.63 kPa.

15 TR H, e TR G Ry, R
I S 7 BT R, 43 SE B DR g M ) U v 5 A 7 3
(PR 240 0.275 m, FFIZHLBI1E F AL 38 2 W 0 i i 4k
SRR PETI F B A R AESER s AT 2 2 G H T
IERTTI, B0 B LA AR P AR K AR . (HAE
BE 51 0.2 myEHEERE, AR B A5 R [ B ) AR
122 St B, RS S AT DY AN 0 2 T
ST W o B8 S AT IR T L 1 ) A S g
FEAA BRI /N s B 5 AT 572 0 A5 8 iy 7 g 4k 48
BnAk, FLAM S B N B N . 4R ATTR T
ISR TBEI e W) =L Lo e I a1l B DR A A
JygN, MG TR SRR BRR IS AT L 4 IS
WA, FA I A B ) B AR /N e 24 5 AT
T2 23 Mo 0 BT BT, %2 3000 e i) I 3 G RS ik ) 5
4 I AR IBLEFR I BIPIRAS, A Hr FL AR 1 7R SR AT TR T
FAR AT RE QRN J5 S Al 3 2 B PR, 1 0
A B ARSI AR SR N . SRR
JEAT IR AR, #2 0 A8 1 B Ay ARSI/ 1 A
By N D AN, LA A5 R [ N RN
#e

- 5 MR
~10.0F -0 Zel BgrtadilsR
—o— A3 L7738 K
1250 o 76 BN
d‘: ~15.0F —— A5 ¥ 7S AR
4 ) —o— 76 L6 K
R-17.5+ R
E -20.0+
E 2251
B-250F X
= _ L
& 27.5 o,
T -300F “Hrmd
&
=325} .ln'.'ln...l el
-35.0 L

0 02 —04 0.6 0.8 -1.0 -12 -4 -1.6 -18
SeATI TR S AP B /m

04 02

15 $H-FEiEE A B RN bR E Tz E RE L ER
Fig. 15 Variation of vertical stress of rock between anchor and

tunnel with tunnel excavation footage

HIF 16 FTRAE Y, FE S AT 3 2 4 M0 e o i

B K B EEARR AR Bl G B REATIT T %
FHIRHEZE-0.25 m B, #1, #2 S AKCE R G R
R SATTRTFFZBY B, "1 KB ek
BT 1.82 kPa, "2 Ml g /KPR 1 E DN T 1.78
kPa. 3, "4 F1*5, *6 ‘Sl KPR AR A 5,
I g AR ], A {00 et B A T B2 8 v
N LA 3R R AL AR BT E 5 w9 s A K
VT ARARAEART ,  (H 23 97 77748 A i 7 s T4 2
A G L) 3~5 NI, JeATi* 1 %7 1HfE
-0.25~-0.625 m #E W], 20 SRS B2k E A
AR R 7 R, A B SR J980S AR A 258 )
Whn. fEfEATIRF RT3 2 BRE T2 e R B, BR™2
DS IKN Sy SR8 KA, 2500 55 N1 [ 2 8)
R KB g SR UG AR 1B a3

HLARORUL, AR IE AR R, AR EE
(IR AEANE LR B 73« BT SR — N ) e % —
T RE” 3 MR, K EKCE R AR B [ B ARk
R P 375 3 ol V1= e e N O A e s ¥
RIS ) B R ) B Fg o 2 BRI e T rp ] S e A 7K
SR AR AR LR TR R B A RS R PR IRAS

-9.5r =AW B A

-10.0 —o— A7 _E 3 A
g ! —— £33 b7 S8 aL
g -10.5r «uouuuuu“{": “““““““
R-11.0} : e
42‘
s -115F
¥-120} . : : s
LT — : | o e
F_13.0} (R I L —o— ZE i B 6B AL
- N :
= _13.5] ragh !
Fotaof £ Gig CE
-14.5 L Ry | VR umm,

04 o. M2 04 06 08 —1.0 —12 -14 1.6 18
SEATHA 5 B 5 4 AT K P B S/ m

16 $E-FERB)E A 7K F N HRERE 2 REELIER
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and tunnel with tunnel excavation footage
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