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(%) 58, EKR, 65, BRWOPHILEFWRO'S, T Fholllo % o foWiltcdn k,

WM e LR T OIS @ g Yok AR

A3



38 4 K B OR OBO® G
®5 M S EmRE N EE
wgs | BB | ® W & G | 2uRs | D hisfhs | aDs
1 1 » R 1,112 0.2893 1.442 0.919 1.870
2 B o R 1,548 0.2333 1.489 0.881 1.951
A 3 & R 1,988 0.3259 1,660 1.014 1.947
il 4 o R & 2,509 0.1660 1.345 1.105 1.606
" 5 kB % 5,963 0.2571 1.102 0.993 1.492
6 AH & 369 0.2836 1.838 0.960 2,125
n 7 it " 0 0.3135 1.750 1.041 1.980
X 8 =2 % R 171 0.2652 1.624 1.009 1.920
jﬁ 9 x " 7,717 0.3909 1.390 1.210 1.552
. 10 F @ R 0 0.2372 2.148 1.168 2,139
& i woh B R 4,220 0.2634 1.575 1.068 1.828
R 12 % P & 145 0.2304 1.982 0.945 2,248
13 i o ] 109 0.3026 1.740 1.004 2.012
“ 1% & R 649 0.3400 1.667 1.071 0.892
W 25 P = il 2,637 0.2229 2,921 0.727 2.660
JL”I 26 %/ & E 9,015 0.2359 0.872 0.892 1.372
27 % R 6,758 0.2023 1.459 0.721 2.133
g 28 # N B R 8,160 0.3315 1.771 0.989 2.050
i 29 E o®m E oA 2,493 0.1377 1.547 1.007 1.867
- 30 wm oA B OB 3,520 0.1980 1.158 1.026 1.516
A 31 X A B/ = 6,921 0.2169 0.894 0.868 1.420
m 32 B St il 5,229 0.2232 2.324 0.750 2.690
38 i & m 1,741 0.1069 2.119 0.973 2.300
& 39 g o A i 3,321 0.1596 2.512 0.888 2.632
40 B A g | 7,059 0.1148 1.650 0.918 2.034
m 41 %% ® N 23,333 0.1140 1.415 0.799 1.989
42 PN i 7,069 0.1064 1.878 0.852 2,273
i 43 H i i 2,383 0.0861 1.969 0.784 2.420
4 [ ] i 519 0.0887 2.167 0.706 2.680
45 7 il 1,496 0.1364 3.009 0.849 2.940
" 46 s m il 11,974 0.0221 2.904 1.058 2.809
- 47 # B R 546 0.1037 2,545 0.818 2.733
48 & =2 R 10,807 0.0457 3.323 0.688 3.190
= 49 B B R 3,959 0.0337 3,234 0.861 3.039
” 50 ®om " 10,519 0.0185 3.620 0.842 3,180
51 B A E 4,222 0.0405 3.665 0.631 3.365
52 BB mn 3,967 0.0638 3.202 0.733 3.170
53 # R 38,966 0.2804 1.363 0.714 2.058
54 X 3 P 5,159 0.3481 1.141 0.929 1.590
55 ¥ v F 2 R 10,492 02800 1.273 0.880 1.772
£ 56 P S 3,053 0.1694 1.829 0.661 2.489
57 3 R 6,028 02432 1.500 0.670 2.239
58 E * R F B 0.1168 2.203 0.751 2.619
e 59 T % P 6,049 0.1696 1.621 0.894 2.040
60 #® R 38,023 0.3233 0.916 0.995 1.305
61 mo ok ® 79,966 0.3878 0.719 0.940 1.148
n 62 — o R 41,613 0.3466 0.850 0.875 1.363
63 5% R 19,826 0.3166 0.693 0.908 1.149
64 R R | 120,403 0.3576 0.696 0.975 1.082
65 a 7= R b7 N | 0.3346 1.054 0.948 1.492
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¥r. FEBAHERE S 2HHE A SBOHLNODT,
IR TARSY ADOEER2HIICE - Th~N3,

(1) RgoH=E
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b, COTHRHPOTRCLHLLDTH 5, LT
EHE & DR AT 28U ik X > CTEE T
i€, DI[AT ¥ S & R L D2 EDL 3 HMWHEETH 5,
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HiEBR Y, gt b B BhET 2 ROHRIRMLS
FTULTIETRE (8%, UL, Hig D BHENE
P ISEERE UTH > T H ENRBAX SR TBERE
Bz,

(b) 3 E

BRI % T3 B 72 Wi, No. 18, No. 19, No. 20,
No.21® 4 OB 12, 15, 18m®D 3 HF, FaH2HIT
Wbzt %M U, No. 22{/LOBEE12, 15, 18m D3 %
B AR 2 50 T C ORIEA & #HiRE & ORI THREN
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IKOBHEZT D U, FIHMPHE TS C ikhio s
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THYF OHO T s CGUEBEICIS UL RB O
EHERT,
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PHTF 7~8m %22 stage & LT# stage fific [
Ze 18y S1—CEEY, 55 2stage, 251 stage DMIF CIEA
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No. 1 2 H28H LW —7
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No.10 |

No. 2 i

No. 17 ]

No. 6 | 3pAuHE 2

X b e TV OB 10 1~0.8 11 (EGEA
0.8 1) CHAENRARONOME2EH, 81
stage 4kgfcm?, 2§ 2stage 10kgfem® % L1 FEIJE UL
1. % grout LM+ ¢ v MEAL, ABHE, B
iUy 4, 4%, grouting OPULZ AT S
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NTWDHOT, 5 2stage @ grouting IO IFLIT
BoTWAEELTHNTDAS I,

(6)



FMERIRE D 7707 4 v 7B ROoTHIcoWT 135

*®1 7 3 L
yor o — 78 . @m1r o - 7 | w2y v - v
& @ LFEB I No.1 [ Not [ Nos8 | No2 | No6 | No10 Moz
R 5 (m)  18.45 | 18.91 - 18.15  18.58 18.09 | 18.21 © 18.19
W BOm) 3.2 410 3.00 420 450 . 295 . 4.30
2 ® (m) ' 1525 . 14.81 1515  14.38 13.59 | 15.20  13.89
g 1A F -2 1000 | 2025 | 2,00 ' 0.450 0.225 . 1744 | 5.6%5
7 ek 22— 1665 | 2.475  T.600 | 1.665 3,689.750 | 10.687 | 3.150
A 0@ BE | 2665 § 4500 | 9.6%5 | 2115 [3,680.975 | 12.431 | 8.775
7. 12 % — 3 0400 0405  0.05  0.090 0.05 | 0.319 = 1.1%
PIXE axz o 0202 07 0,933 0,240 . 550.900 | 1.281  0.457
k¢ ,/an‘}f‘i@ 0.201  0.351  0.732 | 0.330  318.376 . 0.932  0.738
. ,,ﬂ-.- 1Ay —u o 10,00 2095 | 20.% 4.50 2.5 13.95  56.25
/227 —v 1665 2475 76.00  16.65 - 4,534.00  85.50  31.50
2 €3] it ' 26.65 43.00 96.25 2115 4,536.25 99.45 87.75
A M B 0-55 220 340 . 205 5-38  3-30 3-25
B sty (kelem?) 10 10 10 10 10 10 10
F50 FEEE (M) 13.25 1281 13.15  12.38 11.59  13.34 - 11.89
3. 2B E EMFI0em L0V I mBEXLTVWEE O b 5 5

(1] BMREE, SEROUTICHEROATER

(a) SE{EkER

SRR PR DMIREE UL 2 270 b I R-IL IR T, K
Bz T v & H b 5> EZROWEN B LDNTI
b, E—-EKEOIEWERUROC &, RNOY

B, TALS OESUL KN I ENIT & - TS
BADTHEB UL,

(RERSEI ORI PSR 0. 1m sec R T, Jluk
BOBEL+MICH 5 bNE T EBBL, Lk LEZH
EHOBBHIHE TH -0 b, ROOMFIC X - THE
DEEPIZREITU 870 & ) 0358, LBo=3v

N0.22 NOB  Na?2? NoI9  No.22 No20 No22 No2t
EL170
12 4,180 21 3,400 12 3,990 2 12 12
. ) 5 2 2 12
grouting 392 250 292,
5 5% oo 3120 3860 Gy 2
W15 3210 15 a5 05110 15 2170 15 15| 3600 15
4 = 12
10700 487, D0 2290
8| 3% 7m0 18 18| 88700 18 1B 18 3,260 s
ELA70
12 4,350 12 12 3530 2 4370 12 12
G P &
3 | 33708 2 I 2060
% 15 5 15 15 L=1154<Y 15 L2="7170 15 15
&) 820 D, -
1520 4320 SAED
18 4,560 B8 4,390 18 18
| .
ELITO. : _—
12 4,350 1212 3.530 2 12 4,370 12 12 12
51%2’{4'.—7' %910 f;sggag“ G50 - 439
moULIN: < ) \_"‘
P15 33737% 5 s Rk 15 12857 15 15490 "
: 200 4950010 - 375, < -
2530 73} ‘}%rLD % o0 0 S0
18 1=~ 458 18 s 4390 13 s 8 3300 18
-9 MEIGEEMESY (m]s)
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136 R BF R OB WA
R2 O OfE W& oW OE B R
W s }3\‘ grouting i . 2 1 7w —7 grouting % 7 %2 //1;/‘ 7’ groutmg g‘;m
wowow o s e e G SRR e BP0 e [ GRR
( (m) '(ms)| (m/s) (m) (m) i(ms) (mls) (m)| (m) (mS) (m/s)
10.44 | 2.5| 4,180 [ 12.0| 10.44 | 2.4 4,350 112.0] 10.4¢ | 2.4 4,350
No.22! # |15.0] 10.91| 3.1 350| —| —| — @ —! — —| —| —
15.0 12,0 10.81| 2.2 | 4,910 12.0] 10.81| 2.2, 4,910 |12.0 | 10.81] 2.2 4,910
# |15.0 1 10.45 | 3.2 3,270 | 14.7 | 10.45 | 3.1| 3,370 | 15.0 | 10.45 | 3.1 | 3,370
No.18| # {18.6| 11.12] 3.4 | 3,270 | 18.3 | 11.02 | 2.4 | 4,500 | 17.8 | 10.88| 2.4 4,530
18.012.0 | 11.96 | 2.5 | 4,780 | 12.0 | 11.96 | 2.5 | 4,780 | 12.0| 11.96 | 2.5 | 4,780
# [15.0] 10.82| 2.3] 4,700 { 14.7] 10.91 | 2.3 4,740 |15.0| 10.82] 2.3 | 4,700
# | 18.6| 10.50 | 2.4 4,380 [18.3 | 10.48 | 2.3 4,560 [18.3 | 10.48| 2.3 | 4,560
12.0512.0 9.18° 2.7 | 3,400 12.0  9.13, 2.6 3,530 12.0 9.13% 2.6 3,53
£ 115.0) 9.60 27| 3,560 1500 9.60| 2.7, 3,560 | 15.0  90.60 2.7 3,560
No.22: » — —_ - — - - - —|18.0¢ 10.85: 2.2 4,930
o 15.012.0| 973 19| 5120 120 973| 19| 5120|120 973 L9 5,12
~ o 150 909, 18] 510 15.0 9.19| L8| 5110|15.0] 9.79] 1.8! 5110
No.19 |+ l18.5| 977 2.4 4,000 175 9.47] 2.3| 4,120 | 18.0, 9.60| 23| 4,170
! 18.0 | 12.0 | 11.09: 2.1 5,280%12.0; 11.09 | 21| 5280120 11.09 2.1 5,280
C7 [15.0] 974 2.0 4,870 150, 9.74)| 2.0| 4,870 | 15.0| 9.74| 2.0 4,870
v 18,5 9.212 220 4,190 {175, 9.22] 2.1 4,390 | 17.8 | 9.21} 21| 4,300
I8 1200 9080 23 3,00 120 918 211 4,370112.00 9.8 21 4,370
No22| # (150 .66 2.5 3,800 15.0 9.66 2.5 3,880 15.0 9.6 2.3 4,200
2 1820 1109 29 3,820 18.3] 1110 2.9 3,830 182 1109 2.9 3,820
| 150 120 971 2.0 48600 12.0 | 9.71 2.0 480120  9.71| 2.0 4,80
No2o. o~ 1500 918! 2.2 4170 15.0| 9.8 2.2) 4,170 15.0 9.18. 2.1 4,370
' v 182 9.6715 23] 4,200 [18.3| 9.70, 23| 4,220 ,18.2 . 9.67 2.3 4,200
: 15.0?12.0? 0.7 2.8 3,9 120 10.97 2.6 4,220‘12.0; 10.97 | 2.5 4,390
No.22| # 515.0‘ 10,45, 2.9 3,600 15.0 10,45 2.9 3,600 | 14.6 1 10.48° 2.5 4,190
Co 1890 10860 29 ze0 ! — 0 0
| 18.00 120 1224 | 3.0 4,080 12,2 12.13| 3.0 4,040%12.05 12,21 3.0 4,080
No2ll 4 150 1098 2.9 3,70 15.0 1098 2.9 379 15.0| 10.98 2.9 3,790
4181 1048 3.2 3,280 18.0 1047 | 3.2 3,270j lS.G% 10.50 | 3.2 3,300
i !
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EL.IES

2 34586

87 1 2 3243587

x10° (£2-cm)

08 1
x10°(2-cn)

E-12 a0 b #E B0 oM % & B

R 2 >TOS, ENPARTONTNEHD &,
K-y > rILEEOROE No.1—No. 22 %52 LTH
LD § FLOMIDIE 5 M NDOICEA T 3HINE
BEOEEZLND, BEPHMEIC DT b 21T
BT puARREsEOSED b1 B,

EE & RO RA—ONEATEKLTE Y,
WHEOERIIRIC DN TR ESLOERDIZIZELTE
AT T ds b WM SN D S, B O
FVECATRIIHUS LS, BEDOANEZVELLATR
HHCHURES S > T B, 1218, B T ~10mfHED &
CATHMMTEENI/NE (2> T 30 Liic s
HHHEP R 2> T3 VI B 2o d b, Th
CDONTRRDELSIICERT S C & W Trb, Thb
b, REHEOETLARSPRONET D 5 P—Fic
BAEITEPATEL T D, SONEEREEMETR
RFUTRT & 5 CBHRBOREDIE 5 PR S OPIEE
PUSHHEFTHOER ) HIEC, B & IR E TRl
L LHOBIAZA U T 3, COC EhLALITE
LV VI AEEIRE S BAPENET 38548, YR Do
LI LBRBEDLNZ bOEEZOND, —FHELT
No.5 A TCOfFHu O VTANE, F— 9 7 TiiEsy
T A~ TMOERCHESITEN T 5 C E P LN
TV DI L, B O TRE.5~8mITEEDM X
WA, KB ORI TIAT ~8.5m [ JRIC EBILITH
DEGBD->T, CORBOTMERLIG T2,

o4 # ey GG
B0 KN B 2.95 | 1L.0~1.5
e B T 2.60 , 2.0~3.0

B — ICHEHOI SR B R § 3 JLRIRE T BR ) TRt K
LHEERL T3, A, No.3, No.12, No. 13D 3
fls d%02 No.5 §.& No. 1491, No.93L&No. 16 3L

TSRO LI IFFIT M —BU T 3L,
F12, No.3JLE No. 5l v—FEThhiih DM
TCErRED LN,

SRR & AR E 2 b s oI E L &2
SNHWOREHEFE Uz § ©% [-13 IR LI, FERNTE

No.3 KaS MNe7 NeS Noll Nof2 Nai3 Nald NalS Nalp

B-13 20 H8HES R

W &R e CHRBRABEREP R > T B L, 210,
B DIRIEE EY, T E VS BORE » BN Y
BRTEDL U LD TH A2, MBAORIEEENIIEIC
FERL—HERT EHBL L0, COND FIK 1T
12, WHEORISHEDS —BUIRIHIC > W TIRES T,

WINPT OEHERIC LA L DI >N TRABTED L
iZo COEBOMERMEDOWD 54T, EL. 168~169
m {3 & EL. 163~165m {31 &40 S5 (EHiED)

WPPHRILI 2 A0 MBBEDFETAEEZ b 1
b, ZOEMFERL LM N50°E10°~20° SE F24%,

TP EW3I0°~40° S BIK L S5, ChigEuvd
FIEE & ORFHL, £ a9 4 bR BOTER fih
TFIES 2 25 —RHCidBiEi e L & h B T40°~70° S BIK
DHOWFHAETD D21, REHAEH TRRCD LS
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IoEHERE b S LRI S s, LD T &
5, WL b FICHIERORREIC L > T DI &
HEE S NIFADEIID X 5 585 L b -1 b O LA
RIBC e PHENDKREDBH, LBLkS
IEHCHUIR ORI b LG O MDA i b B —
BT AOCHEERL S - bOEMALIL, ChHDS
16 ZH D x NODIGEREIE, BIHCH Rz -T
VAT ENZALND L, A, HE, W3 A0
WREHEEULTAIEE, THXD b HUOSGIRTOIR
IMENODFHBREPPPII->TVBELHEE SN
%,

(b) grouting 1%

15 v—70 grouting BT BEERTCIE, Wi
ayEkEEi: No.22—No. 18 5@ S. P.12—R. P.12%, No.
22—No.19 [{® S. P.12—R. P.12, No.22—No. 21 [
@ S. P.12—R. P. 15 ® 32> OMEKXE TE %, No.22—
No.20 @ S. P. 12—R. P. 12 OHERE T 9 % HimL
D C PN ORBERECia gtz b o 1203 10, B
LFRA E2AE  Widic No. 12 FLOZEE Tmis k 08m,
No. 13¥L.O%E 16m, No. 14 FLOEHE 8.5m, 12.5m,
17.5m, No.15 fLOE17.5mT0.03g/cm® 5 L 0.1
glem® BE ORI S »1GB XL, ¢ D5 5 No. 14
JLO®EE 12.5m TORMH 0.1gfem?® & —FHR xh -0
fliz gt b 0.05g/em® LIFCéH -C, grout FiOEE
EHEILIZEE, No. 14 JLOTEE 12.5m TOE{ENL%
ZhPNDECATIZ 1~ 2 %RIEORIMETH 5,

—, R RE AN 10% 8L FOBEENA b 135
CEMTHING I AL, &4 MEAIE S HITHi
OELL FNBERE RSBV EEILNLOT,
grouting OFERHFTH L EBEDTRETS -1,
CDIDFRE LTOHRRESEIZ LWL S v 3
», —IGHEHHEHIM U SR s iR, No.
11FL.DEE15~16m, No. 165LDEE14~16m Th 5,
12120 ¢ OFRNIER G & ik U B A 4  WIsEDs
0L, WG ERIEEMOE D S hoDRED L
LN EELSNBIINCHLT 5109, T TOHIH
HOMINUIERIE grouting 1LX 3 O TRI(ES
{5 EEZHETHB P AN,

2 ¥v— 70 grouting Ficist) YT, ik
PGHEEFIE No. 22—No. 20 D S.P.15—R.P.12 T 9 %,
S. P.15—R. P. 15 'T5%, No.22—No. 21 [E}® S. P. 12—
RP.15T4%,S.P.15-R P.15 C16%H LTV 5,
281 40— grouting HOMERIPEE12mM{SED &
CATIWRIICDI > TED NI ORIL, 825
W~ grouting #:Ci BT ORI ABEO No. 1—
No. 22 OLLBE2HEE ULLMOH YO HFEG IC#E D

TV,

* S Poee EFNORE L RET (m)
R.Pooeees JRHETEOEEL KbT (m)

A, B bRLR2~1I5mOBIHE VS L3 REI LT
Wh,

FBEEORIIMEETOBEILTEY b i, K
HIMCEEWNSOECATRMUTH AN, SB53U
LENDECATREBEANESTVAE XR L 1
Ve E 12, B IR H oMb Rx vy o
EEFTRVLDEND S, No.3, No.15, No.16 D 3
LR ZAERE & B¢, 2B L [ TH - T0.03~0.05
glem® BIFORIMRTH b, HERKLT1~2%BED
RINTH 5. CO3ALIHIHEEEORMMH 22 b T
Michiz > TED SN, ZOHNIR D —#ic0.04~0.06
glem® B, WMEE UT 1 ~2.8% BRI { OBAT
BNThHBM, No.5fLOEE 10.5~12m, 14.5m, 17.5
mf{f#E, No. 9 fLo13m{F¥F, No. i3 JLMD13.5m, 17.5
mfETiR, 0.07~0.17g/cm®, Biigs LT 2.6~7.5
o1 b B A BN ARB M ED NI I 8814
J— 70O grouting KHBWWT EEBRMULI:E@FH DS
5, No. 147LO&EK17.5m, No.15 FLOZEE17.5mD 2
RAFZHROTIE, 82 7V —FO grouting 1Lk -»CH
ICEEPHMUL T3, 2L7T, 30k k0%
02D 5 5 L0 b DN 3 HFTIE, No.154.
Z RO TROE TOREALTHENLOREI D -
TORMNYPED bhic, CDS5 b No.1l, No. 164D 2
ACBRDDECATEMEL T, 20l D PPN
METHMU T 3,512, FHSMENHTEYS T 345
TEALDH -12 % D2, No.9, No.11, No.13, No.id
DAILTIRY © 6 L TR ZOWHTOR{LIZZD bhis
W olz, 7212 No 15HLI5 1288 1 ¥ —v 7D grouting
DEFIC BRI T SIGZRHT Y 5 [T CHE ORImAS
HoTWa, ChbOZMAHLNDE AT LA
CEEDBPDNI D 510 & T ATRKEFOTLCHEH
MU T 3.2, JLUETEESRMULTY S L 0P
OhdHBHH, OB LIz MR ULL
HEEDLNE DL D%,

IEfEHTIE, No.5 JLOBEE 13~14.5m 3 X UF16~17.5
m, No. I5FLOWIF12.5ms X (F16~17.5m CHHEHH
PPE L ST DO TREVD EHEINIBETH B,
09 5 No. 5 ILOERBEELICE sy B—F
UT 3,

(31 grouting OWHEIZOWTORE

$51 &V — 7D grouting #ic , No.22—No.18~No. 22
—No. 21 DAFGEXIF & b BEF12mED & A THifE:
PR HRIMU T b, NoJ4ATL TR 12~13m O il
MY T 3 30C 0. 1g/cm® OEEEORMH ED
LNTL A, LOTEMPLEE LT EMBMENFNIC ¢
AP IVIPIEAINIEEALNSD, BKE UTH
FEOBIMENDS GBENZEE D No. LB TiiNo.13
No.15 @ 2 FLiC 3T, FHOSMZHIC N 555 T 1
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gD b h B {4 2HEA s, 205X
EARZD LD Pz, LI -T, grouting DY
FERZNEERBICRATE ST, 2084 K -1
EEALND, Tz, HRETURIEO No. 1—No. 22 % 5.4
O EIEE UT, FIDE ) OB PHEORIMOMED
PPkE(, grouting DR L LD KREP -1 EAHT
WA LD EREB2 Y v—TF D grouting {TOW
THRBETH - T,88 2 ' v~ 7 D grouting DT
ORIMDED & iz DI, No.22—No. 20, No. 22—No.21
DILE ) OXEOEE 12~15 mORFTH 5, —F
FHEOZALIR, No.15 Fu2Ek  bOETOBHIFUC I L
T, EHOSMZLHOAN T 253 50 LIRZOET
KiFsRIPED N3 U, TLETHOSMEEH 5L
REZOD X ADIE L EELONITHOVT LS
{ OB TRINPED LN TS, COL3RT ED
5, grouting OFHLUCONTRIKRDLIIKFEALNS,
A 2Tk L UC No. 65, CO grouting i
Lo T2AOBMERN MY, TORMBUEL S FlcE
hico b5 xh oKl hiz, ZUTEh>D%
BEPLHEL L an s HUOMBHOI I KL
YERRIC A PHHIED, grouting OFE L KEH
> 1. AN EhorEl L BA N ILER O
LR L b OO H, FHRHICE 5 X T grouting ®
BRBKED -1, BEORME, SNOOKENED
AUV EEDNABEOBMIDE CATHICHT »
TV ERESL IV, 2N COFICELE ¥HRTE
U, CNLORMBIICE -T2 b+ 27 DEAN
IR BRI EATIVIA S, grouting iz BT s
DORREKBRRTLARARTH L D OWABALND C

H1B grouting &
- 2528 grouting &

E-14 #RERgIRE

B &

&3, ZOUBNERZUFUE 3 OITEVEBALND, C
DEKBRFEORTUE B-14 1B LT H 5,

774D grout IB4ET D 2 4D SMEMT2 Y]
3BT ANBI 1D 5T, FC—FRARIILEAN L
Cisbhi No. 6 fLOIEARPTEATH D, U Lo
grout FLOEARI M b 0.2kg 5L Ui 1ke g e
BRAOCAIO DITEA~ 560kg/m & 10BN
DEARPEDITO BEORMMEE EH» S, No.64l
TO grouting H4ARD grouting ZhULE K& { H/L
T3 EEALNZDTHIY, COLIBERPULE
U3 § 017 T FERORITICR L TR C DLUIC
FIE LU NER B0,

4. HWREECHTEE

(1] BEEAOEIELEE

WSS, BEE, BAEOR{LN, BRHMEREETNT
RikiA D 5 O RPHEYEOHEGIREEZA NS, Thb
DOYEDMICBENMPERL, ZOBEIREKETIEK
DX BFRTHIZIA TS, COLIBHPEHARTY
NG A U, ZOMRRIBRNT-2 138y
DARESICHELTES LRRD,

BHREED % VO FHE R 2 (b 2 SR Dv T
DN b FIHEBENPIHS A 20 b5H, b
OB REED b g R 2 {7 2 BIEGEIEIC o0 Tk
KD 3MH DFEDEZELLN S,

a, time average velocity formula it X 515&

b. compressibility @ addition formula € X %3

&

c, framework system iz & 35&

TUEHAD MR SRS & MBS E P B IR-> T D
EFEALNDEHUT, ZORENIVEERFOREE & HHE
I UCOABHOBE K I > THREZ ELELON
a, bDBETHH, COFEEFHHEOBHRIRG
Tab bR AROREE IR U ML ZR LIz ©
HeDBEATHS,

a. time average velocity formula i€ X 3354

F-15 O & 5 KHED §iis - 12 2 > OPEMFIRICHE
ZoTBEE, AB %D 5 HENONEHE Va
BOKRTEA LN S, N time average velocity D

B-15 2 Ko PRy
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HKEMEND D TH 5B,
ditdy _ dy +,‘1? .............................. )

Ve Vi Vs
Wyllie, Gregory, Gardner b3, FixORENH 2
AYADERRIC OV T Z OFEMSHEA TR ah Ty
AWHOMEE 5L, F2HELE LTOLLE REROED
AzPRUI,

LR TS L
vty ®

Vi 2 BiRYAO BENGERL
Vit STy O REORY
Vit (W% i T kopiuy
n: (A

ERUTARDED b - THY V. O—Rs PRI
Vi O % § DHOFPHRE > T 5 BRI X GER
TREZLLNZDTH T, TRTOWEYFUCHON
TZOBBEMRI D EHVABVTHA I,

b. compressibility @ addition formula it X 33}

&

WAL BRSBTS b, HEFERE ORI
FRIEADEH S VT s0 RS, PRHAD 80 AR 34
v BRPOEHICL Y v OREZLEET 2 & T 1
i, PEIN p & OREICERDOBEIED Do

;,:K.i: .......................................... ©)

<

AL K b
0 P & KO (RRIZAHE dvs, dv. W53 B
05
B0 _ dvtdv,

.................................... )
v Vst Ui
vs, Vo IZFEEERD W X CTHBUKOREIT,
LI
s K, i
o _ p |
ve Ko

K. : JZERRSy DR R
K., @ RO ERIG
M, ©)r 5

p o 0v _ (velKo)+(0/Ks)
Vo+0Us

K v
1 _ (/KK ©
K Vot Us i

FRESE 1 &l
n=—"10 . THBME, @R
Vst V0
71(_=7(”,, + 1;{1.. ............................ e

&b,
HUWOREE V B TEbIh 3,

=/ K@i
va SRS

o dr _21=v) 251318, (03t &
[33:3 3K 1io ¢ B, lrsH
e BV e
1¥q (B
12D,

CTIT p BRES, ¢ 3BT oV UM, o EET
b%, WHAROEE o 11,
o=p.(1—~nm)+np.
ThHHPE, OO L 3 MxEbENS, 217U
04y 00 FIEEH B X VITHEKOEE TH B,

1+q _ n (1-+g)(1—m)
A Vaepn T Vi, )

‘/2
X [npa+(1—n)p.)

C TR qIIHAD T » v K BIR LIz B TH
b, ¢ BEESIORT » Y VIR UL B T &
%o

Vi Vo, 86 po PEZBNIEE, V & 2 OBER
il HROD T EMTEIDEOREIC ¢, ¢ Oflie &
5 &3 HMEICIE S, BEPBHATHIE 0=0.5 T
=0 2225 U, FeEPHETHNIE 6=0.25 T ¢=0.8
Eigh, UL -T, @ O20WTRE7»Y v %
0,25 8D ¢=0.8 L UTHAEOHGEEA s E
EALHNH, gt ONTR 0 & 0.8 & OF) Tl 5 i
I A PHHEITH S0 13 n IKPLTET 20 Tk
L EELSNLH, 202D Ui Prfko
WICE > TR BDTR LV E DR S,

¢. framework system {¢ } 335&

Frig Pk Bk § 5 EER P € ORI L T
VRN, R R T HEOTEEIC L - CHEESME
HOEEPL {, MR 3RGIRBICHLER
ans, EEHBIHE 2 hHLCERAL TV 2858
11X framework system (T3 3 & EA BN 5, CD LD
I YEN DT OV Tix, F.Gassman % Paterson,
MHEKLICL>T@EELNTL S,

Gassman ILHO & 5 HESPIN AUKIBICH 5 85
BOKSFOEBIC DT BT -1, Ehickh
H, KW RBILIE 2 DA ORR R
1, KPR & & O RETRIFE R Ol R O AT
BHPERE L KD UBTTVER & @ & 5 O RBEEEN I
HoTKELIL D, Gassman (TL > THLLNIRIR
JRIB & AIRIE & D AR IR OB,

—pk+Q 3
= w0

Q=R(E=R) f

n(k—r)

TdH5b,
ky Bt RUAHRIE, ERINBO AR TSR
By & HORIEL KOURGIPEH
s JBEEH
PO TEDINS > D,
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U R

[ k@B
\/
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o=ftn, P=p(1—n)
V, V:ERiE, mEMRIgIcIsn 3 gaodis
¢ GHNRIE, ORHRARIZ IS B HIpEE
D GERIR, PORHRIRIC I 5 & 004 HeilE
BRI DR
B b BEESIIR L OHBKORRIC L > TEE S
Do, k&L OBERIX KD n 285 4—2—2 1,
TRODZCENTER, p=1 ETNEV &V OB
D LRDBCENTE S,

Gassman 2/KFHEANC & - THIMESE L g, 3
sbb, p=p L{HELEY, BEBERAET vV HH
oI, Thbb, 6=5=0.25 L HREDS &T
SAMEE R OFEEEIUNC DN TEE S 5 C 20, G
EFBHEDSR B ERNT S,

P LR AR (RIS % SEHE I BE 9 4 BUE O BT
DRI THEH, ¢ OBARD BRUTHVT, F=0 &T

V=

~

? e

- Bk s RTQ . E'%
52Q=_LER _ iny p=phtQ. B E
b=ty Y RO T aGen R
LT,

1 n 1—n

7=7~7+ SR SeTRRectsssstcrscusrssiatannsrres "[

ETE TR ’
1B,

163513 b @ compressibility ® addition formula iz
L BBEOONREFA —TH 3, 2% b b DBE L fra-
mework system OBGICIITS =0 D& X, T/4b
b c QBB ORGHY & 2 HIOBE IS T3, Acd
BRI S I a D § HROIRIED 5 5 SO
WETHEEBALNS, LI -T, FEERROMI
IOV TIE c OBEDH L —RVHCHEA TR L0
ABo '

(2] HBOFEMZEREEEELOBRE

BB » AR & Ayl TOFIE s b CITHEE O
i 5, HEOBRIC OV THENHEIE & N e
DL S BERICH 2RI UL, ESH&L A ST
R EOhOT 0 v ZILHT, BT 0 v SO
SEEJEE & SEEEE 2R, HRZRERO &L AT
TERUILEMOERZFICOWT, FERE TR S B
PR 2RIz, REERAI LTl hizch
L O, EEBTOEE p. EHE Ve LHYT2
LEBALND,

FHRIABICOWTH & Nl IRFETGR T,

ZAMR | B R | @ e | TN
BB & & WP | 2.5%/cm® | 4,810m/s
TARL L | 8@ | 2.95g/omt | 6,200m/s

%

pirs
=]

I

COEDE, ZNZNFIADEGEREHT >V T O3
HTH %, RIHEOBE, BEOHBIGSICERY 3
HIE OFTHEN TS 5 NK AU L OTRIVGEED
BTT Do Ulihi T, BEHICIRBUS CHB OHsES
BLIE o> 12 & x OHEEMRDORIFFER & W & OB
RICX->T V. O A 3 BFN D5, kI2400gk
BOB&E, MEONEAIE YA E 2FEAED D
DHPFLZLTO B EEDNIL, 20k 5 LRSIy
2UTHALERY DD EI P LIHENTHB EEXD
NIOT, HEEIICK UASCOAH R TCOBE 2R ¢ 1
B Veb Uiz,

PRI Boh DT v v T BiconT, T
UBRE A DEER A3 E U, BRTLEF O No. 1—No,
2% FERPERIEE UTHERD 238 2 eH
ICRFEISMBHEE UT ED12~15mDES} & TD15~18
mOFIFETH 12, HE L A DBERTARSY 208
BRE L NFEOBNIND 5 h - 0T, FHNCI
SRR T EEAN THEEI0~15m & 15~20m D 2 35}
F 1,

&7 0 v s TO grouting {O W Vo & E By
WEE pn 755 IR 0. 2RDIONB E-3TH 5B,

-3 HEOFEYGER, FHEk b oiiiER

i

WO E | HR S A

Tey sHE S-1 $-2

T AR F 4
G-1 G-2.G-3]6G-1

p (glem?) 2.46 2.48 1270 2.74 2.68 | 2.69
Vi(km/s) 4.00 4,23 | 4.314.39 | 4.04 | 3.82

i
0.082 0.069 0.128 0.108 0.144' 0.133

na

: REIO~15m

: RIE15~20m

T AR ITRE12~15m

C AR IRELS~18m

: FEIEEL2~15m

- FEFRMITRIEIS ~18m

FERE B >R & 2k E T TH b, B
BARICHFTET 2 R VERICKTRIEI ATV 0L
Eibhd, LB T, p.=p:(1—n)Fpon &1z %,
12120 nid BB oo BKOEEE, E-3085 0 5 8
HEBFOBRELRDILOMV -6 TH - T, FTA
BRELTDG-4A7 e v s OWBPROTRKOEE Ve %
1.44km/fs & L Ctime average velocity®z( » 5 K
P HBR —R T3, G-47 o » ¥ TOVY
& HE A3 time average velocity @ s{ > 53R DI b
ML HINE VDI, BT BT L S i No. 2108
15mis L FISmITEE U T idzEH O R EHRIBH R S <,
NS0T ey yRILETH S No. 22—No. 21 OFEIX
I THEESERL D BRI D TR VnbE
BAoNd, LT, SROEBORFHED b
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FHEPIC X o

Vo (king)

i
i ]
0. 0s

Na

5259  time averag
AAAAA Y, .s]k%
—————— V,=62"7  compressivilizy @ aidition formulalll3

B-16 MiEyEE 2 MR o

W, R ORI [ ROBIRIC 5 1 T time

average velocity OFUASIIITIRH M2 DL AT L W
ThHA)o ITIHL AHEE b BREMAITI IR D B
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WZOLDIDPNTRBETUS CORDEATES L
BUABWTHAI,

[X]-16 i€ compressibility ® addition formula iz &
AEEHICOWT, B7 v I % 0.25 &—5, T4b
5, ¢=¢,=0.8 L ULBOI—T 2B THRL T o
%o HMERCOH—~T LR P Y PP RSN T D,
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HHEUEVEWALS, BHOET vV H% 0.25 k)
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PHEMNDE AR T2 ORISR ERBINE D E
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%, UL, COEBROERIZTH L, EEHOIIL
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velocity formula M TCx 3 LIXBL 0, £hitH
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LEDL 5 R&MDE &1z time average velocity D3l
MIRVLOD 2P D 2BBEBDH B, b H—DDMHAIL,
DhbNOF/EDHRE 5 X 5088, BRZ 207
Ny b2 2 M EIBODTRIBIGERIBIREBIC D 5
RS vy 5, BROMEEITHREPATES
MR TH -1 BEIc 3 time average velocity OUh58
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% 2E% 505 framework system ¢ ) A E&ICOWL
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e YEELBENSAOTREVPEB L b I
%, LT -T, Gassman OBHHBEROEZICON
TEDESITHAT X 303, BENETO § DTN
BORR RIS 5 ETHIERIICHEED 23 TH 5,
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HFIDOEEIRE, 3 7sb b framework & UTDHE HH
HEITIID T, UL EROREWLOTaDD
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work & LTORIOMNERKREX( L2 THHA I
b, COX I LAEMMOEAILYROTETHA I,
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P~ o 2 DOPFE-SIRLUTH D, A > FOEFIL
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13[®-17/ 5 2.4kmfsec & Uiz, grouting RO V,
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4.61 ! 4.20
2.75 | 2.69

0.097; 0.122) 0.111
! !

0.011; 0.022 0.022

4.49 3.96

2.71

V,(km/s) ’ 4£.30 | 4.46
po(glcm®) | 2.52 | 2.54 | 2.71
| 0.015] 0.002 0.117
: 0.067| 0.057} 0.013
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SHEffim/s) 4,37 4.48 4,41 4.63 4.31 4.42

;fg:;% (%) 98.4 : 99.6 101.8 - 99.6 ; 99.5 : 89.6
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