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Abstract

Based on the shield tunnel engineering of the Shenyang metro line 10, the different scheme of
grouting reinforcement for the shield underpass buildings is studied. The building settlement
control in best situation is obtained when the grouting reinforcement area is 1.5 m above the tun-
nel roof, the thickness of grouting reinforcement area is 3 m and its width varies in 7.5 - 8.5 m
along the axis of the tunnel. This result is further verified by the site operation, and it also pro-
vides valuable experience for the construction of Shenyang metro at the same time.
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Figure 1. Relative Position between Tunnel and Building
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Figure 2. Thickness of Grouting Reinforcement Area above Tunnel (unit:
mm)

B 2. BELHERMEXNEEMRRARBE(EA: mm)

Table 1. Different values of A and B (unit: m)
F 1A BHAREIEEERL: m)

b — LB
A B A B
0 0
8.5 8.5 8.5 8.5
7.5 7.5 7.5 7.5
6.5 6.5 6.5 6.5
3 3 3 3
8.5 3 8.5 3
7.5 3 7.5 3
6.5 3 6.5 3
8.5 7.5 8.5 7.5
8.5 6.5 8.5 6.5
7.5 6.5 7.5 6.5
8.5 0
7.5 0
6.5 0
3 0

VIR IR IR, RORMIE. Sia =R DO N RTHRER, I X R RN 1 m % R IE HLI0
5 @RMIFE AL 0%~3% AN, SEMIRE AR/, 58 25 TN A BOR S TAs, s X
JEEEHL 3 m BN
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Figure 3. Width of Grouting Reinforcement Area above Tunnel (unit: mm)

3. ERMERXKFEERRBREERLL: mm)

Table 2. Parameters of Material

F2. MREH

o o) AL o MRS o
JEA+ 1700 0.33 16 20 12

BRis 1850 0.35 0 30 28

7S 1980 0.35 0 36 33

TEH 2000 0.30 1800 42 49

R 2500 0.17 — — 34,500

Table 3. Calculation Results of Different Thickness of Grouting Reinforcement Area above Tunnel

=3 FRIERMEXEETHEER

HEF N VLA (mm)
JE FE (m) S S Lz B E 43 L B FEIRE 43t
Je I 43.93 — 11.81 —
3 22.94 47.78% 6.38 45.98%
4 21.32 51.47% 6.16 47.84%
5 21.03 52.13% 6.17 47.76%

RN 7 ZAmE X 55 Ay B MIEBUE AT E g Rundk 4 fox, FE, RN ESH, 51N
(I ER =

72 4 ATE1Y A 5 B HUEAE FIRE, B 00K & 8 FE Rk, R TS @il ek, A
INE XA 6.5~8.5 m B AHEL 3~6.5 m B, B BETUT T3 K P B AR L) 20% 25 40, BT R~ 35 K7 e
KL 19%AEH. 4 A5 B RBUEARN H A 4F 6.5~8.5 m i, B HIHUE N S & MITTHEREE, 2Bk
Y0, [ ik BT RE B AR A I BNTE 0~20% 2 18], PSP INE 58 58 7.5 m~8.5 m B, InfE R4y, ar k%
EHET . BFDTEAE FARIE 40%~45% 0 BETE O 2R BN K N 56 528 3 mo i, IR RCR 2, BURA
B

OB R R IHEER T
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Figure 4. Finite Element Model
4. BIRTER

Table 4. Calculation Results of Different Width of Grouting Reinforcement Area above Tunnel in Position 1

F 4. LE—FRMEXFEEXREF MR

i v VTR AH (mm)
A(m) B(m) o 18 L 5 B 4t B B E 43 L

0 0 43.93 — 11.81 —
8.5 8.5 22.94 45.98% 6.38 44.76%
7.5 7.5 234 41.83% 6.87 40.56%
6.5 6.5 24.01 37.00% 7.44 35.63%

3 3 30.24 8.04% 10.86 7.52%
8.5 3 26.93 30.74% 8.18 30.08%
7.5 3 27.15 28.20% 8.48 27.66%
6.5 3 27.35 25.57% 8.79 25.07%
8.5 7.5 23.16 43.95% 6.62 42.61%
8.5 6.5 23.47 41.66% 6.89 40.20%
7.5 6.5 23.68 39.46% 7.15 38.14%

5 51 A 5 B HUEMEIR, HUtE RS A E —E R, (HNE X 6.5~8.5 m KAHLL

3~6.5 m B}, FERIEHETPIRE KT IRIKL 15% 4, AL TR B — 2w, @Bt iE- T3 7K1 RS
21 10%kE 4. 9 A5 B RBUEARFR H A 4T 6.5~8.5 m i, B MIBUE X &MU FFE R %, H
AL B IA BT A AR KB BN AE 0%~17% 2 18], PR 7K1 n [] 535 5 2 7.5 m~8.5 m I, A TH sl 280 SR 4
AfEREE LT, BRI UTIRE FRRIT 45%~48%. [RIINT B NHUE g 0 k42 il & Rk 27K P e 58 22 4
7.5 m~8.5 m B} [ —F 7K

4. PIASKHETS REHR

SEE SR TS 28 3 30 B A AT 4l S, J AL S sk T3 I ] DX BE 24 3 m, KPS 58 B2 17 m
(A=B=285m), VERINEMREEBEEREEHEI 1.5 mo SLhrb Tk R iR, 4228 & 0 X 8] i pl
AR RVIFETREN 1.3~2.1 mm, S04 LJEH X E 5] &R 3.4~4.7 mm WUTERE, @5 %B&j(;’ifr
VIR BN 6.5 mm, SEBRUTIEEL T EITFE(10~11 mm)l/N T 4 mm, 35 30 FU0 2 ST B 842 61808,
AR T R .
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Table 5. Calculation Results of Different Width of Grouting Reinforcement Area above Tunnel in Position 2

5. B I RMEIX RN RR

Jon 1] YUK B (mm)
A(m) B(m) Bk T8 4L T PR 4L B FEAKE 20 b

0 0 40.29 — 8.81 —
8.5 8.5 20.86 48.23% 5.54 37.12%
75 75 21.33 47.06% 5.88 33.26%
6.5 6.5 21.94 45.54% 6.25 29.06%
3 3 27.79 31.03% 8.28 6.02%
8.5 3 24.39 39.46% 6.82 22.59%
75 3 22.78 43.46% 6.72 23.72%
6.5 3 24.77 38.52% 7.34 16.69%
8.5 75 21.04 47.78% 5.67 35.64%
8.5 6.5 21.31 47.11% 5.83 33.83%
75 6.5 21.58 46.44% 6.05 31.33%
8.5 0 30.65 23.93% 6.92 21.45%
75 0 30.81 23.53% 7.19 18.39%
6.5 0 31.02 23.01% 747 15.21%
3 0 33.52 16.80% 8.81 0.00%
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