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Abstract

This study aims to address some weak aspects regarding the hydrogeological conditions, water in-
flux prediction, and mechanism of water influx in the 1017-meter tape inclined shaft of the Qingping
phosphate mine deep extension replacement project. Through this research, we can understand
the lithology and aquifer characteristics of the main water-bearing layer in the deep extension
project, identify possible water channels and their water influx intensity, and predict groundwater
influx. Additionally, we can investigate the mechanism of water influx occurrence. These research
findings will provide a basis for the hydrogeology of the deposit in the deep replacement project
and are of significant scientific importance for the prevention and control of mine water hazards
and safe mining of deep phosphate mines in the Qingping phosphate mine. Furthermore, the me-
thods and results of this study can serve as a reference for hydrogeological research in similar
mining areas.
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Figure 1. Shows the distribution pattern of soluble lava in Qingping phosphate mining area
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Figure 2. Represents the schematic diagram of surface water flow in Qingping phosphate mining area
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Table 1. Presents the water chemical parameters of the water samples
F 1 KK ESH

i~ FE s
QPSO01 QPS02 QPS03 QPS04 QPS05 QPS06
fa1 - W B (5% pH v E A4, HRIUH $FA239°8 mg/L)

pH 7.42 7.65 7.73 8.04 8.01 7.58
ca? 23.711 106.292 50.693 82.581 40.822 59.278
K*+ Na* 3.151 2.737 5.612 3.657 14.352 7.636
Mg®* 3.948 31.759 33.726 38.195 5.862 6.214
cr 0.362 <0.100 7.955 1.446 0.145 0.362
o 33.327 174.479 160.756 221.530 36.856 49.011
HCO, 72.468 268.736 120.780 169.092 150.975 169.092
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Continued
TDS 104 450 319 432 170 207
T CO, 8.17 21.79 10.89 5.45 2.72 16.34
S 87.81 396.16 265.47 363.48 126.20 173.57
7K A E 28.41 175.88 166.47 224.88 7.40 34.97
T A 59.40 220.28 99.00 138.60 118.80 138.60
R 59.40 220.28 99.00 138.60 118.80 138.60
KA HCO;-Ca HCO,-Ca S0,-Ca S0,-Ca HCO,-Ca HCO;-Ca

WA (7 20 AT 8, WF9TIX K pH AT 7.42~7.73 il N, pH BB BEARMANZESR,
W 1, HAmivaE . REVRVA AR A LR KRR pH 23 5h 7.42. 7.65. 7.73, TIEAVE _FUEART 18K
i RHERZKAL K FE pH 239304 8.04. 8.01, #& PH 43 38brifE, FrBUKAE AR ISIIEK . QPS04 Ay
YA BRIV IR, pH HEN AT B8 A2 RIS H K20 . QPS06 AT QPS05 [F] A 145 st H i K K A, {H QPS06
N 7K AL B T S G AN A BTBUKEE, QPSO05 i i K Kb R 5 #3375 — Bt [ T BUK R, 323
WL, WK pH A AT FE R, WO QPS05 /KFE 2 BLFSHE, QPS06 /KAE N H K.,

A o s > kz [mz [0 |ws [ N]makmm[am]Bas

Figure 3. Shows the distribution map of the sampling points for water samples
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Figure 4. The Piper trilinear diagram of water samples
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Table 2. Presents the sampling information for isotopes in the mining area
=2 T XECEEHER

ks KRR IR =2 (m) HURE i A )= SD(v-smow) %o "0 v-smow) %o
QPS05 K 850 L T AR K Ak P.q+m -66.5 -10.26

MR 2 B 45 R4 ] 9D-0180 ¢ R (14 5), AR 44T LAY 1| 72 4t b [X K B RN 2k Ad = 7.176"°0
+ 2.68 NEAE[6], W5, JKFES S ATERE NPT, R LR H IR RIE N KIS, A X Ak
TV TG R P o, SR AR A 2 X 7 e SR 2B K P BB K, PH R AR &
£, 10 A EAIXF L, Bl QPS5 KKEAL 10 )1 it [X FA/K 28 (1) 77

KA AR SR 2 2 A = RO, e R R R 28 e R v P S sk, AR r BB B
B BH IR A = 5T BT TR AR N [T R 1 B, g — i R 3R 5 mfE R REATIE AL, 3 TRk
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60 =-0.0031h-6.19
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Figure 5. 6D-6180 relationship diagram of water samples from outburst wa-
ter in inclined shaft 1# with adhesive tape
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3.1. §HFEKEY

B X R R 78K SR A AT 23 N KK IR 5 7 /K0EIE, KRR 55 IXARHFA R KE, W8iE KRS
B BURHFIB AR BT 3, W Gt AT HLAS & 4 B ORI 78K, R MRt (0 7 KOK PR A 2 R
FEAGHIE, XS BRI K S RS P I oA A S 2 X [8] [9] [10].
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TEPRE A B LR RO P8 AR PN 434 R 52 L0 2H U0 Bk B A A TUA 4R 2E Rk E,
RHHERTX . YRGS R RAARE, Fit, R 7KK 32 2o KA R KRR K. RSB
KR IR R E R R AR, REFAT Z2 R5WE - F OHRICE Y, H3BER, HZEREN, K3
MEE, Katiz. FBEIGE, KK AR R 77 SR Heitt T 30, — &850 R
AL NIB NS I e i T AKX B IE s K SE e, REFM /K Esh AR 5 B E %I S,
FER M PR 16T, RUHR/KEIG K. RIEEX B R A KA EE SN, HERmRRR. L.
WHRKE, AWM TKEAFE, HT AR 4 78 K0 £ ZR IR TR IR IS ILI A i R K
AT B A

3.1.2. FEKiEE

WA X R TE R Z AR R IR 2 I, A KBS TER G - W R 1 78 Kl R 3
TR 7 A Wty , R T2 K1+573 o B 8t R A3 78488, ki — A T2 ol b 860
Wi E e, AT ERR, BN, FWKPBGENSBEWRRN, e NNTREY, SRR
KO E . MR O ERIFRE T 7120 900 m, FHEEECN T, BKIMEAHE; N 900 m kb FE R
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TS TREHTK, TERCT — KRBl R S ki . A I RNUK R IR SRR TR, BRI 9 7840
P ANWT R AR O . AR 2R R K B /KT R RN SR IR e 0k, B0 N KGT e K
R [ B A T2 D B i KR R R A 3 1 1A 2 1) /K s ol 2 3% 2 ROV 5 TR U K [14]
AR, TR SRR, R K BRI R, & T KA FRR(A 6).
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Figure 6. Analysis diagram of the formation of outburst water in inclined shaft
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P=rH ()

A P-1#RH R BT AL (17 7K % (kpa) s

y——7K 128 5 (KN/m®);

H——38 7K A7 22 R AR I 5 (m) s

BRIE B %y BUON 10, RIHFE TN 850 m, HiF/KAZK 1600 m, # H A 750 m, KFitiEid
THE AT EN R K R A 7500 kpa (7.5 Mpa) .
3.4. BFERKETNS 54

MK E TR AT DA R oK 3 ) B N SRR, 7R 0 i AR XK SCHb i 21 56tk |, H
B 7SR A R BT KRS [12] [13] [14]. EEH TAR S AEE R4, LALE T
MR T HEK TREAR/K =T, & BTy K E T SR S & 2 0 — M5k, e N K3 )%,
FEAMFEL: —RUEMRATNAENR L, —£URETAANRE IR ERHEIR[15].
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RICEEE WX IR SO MRS BT, X DR R UR H AR AT th LA AT KRR
SE (TR ) 24 ORI NI EEEAT TR /K R T o 5

3.4.1. HHARKTRE

XA AE I K R AT PN, AUREKCPE R KPR TR . BRIt RT3 T 7K KP4 K T
FEIE B 2~ 3T 5

TR TE B KT (5] 7) i K = TR R

H2_h2

Q=LK @

s L——/KP3E B (m);
K——& 7K EB1E 2 (m/d);
H——3& 7K 7K AL (m);
h——JFh K BBUK R (m) GF AT AR FAERUK, #h=0);
R——FZMi - 42(m)

R

X X X X X X XTX X X X X X

Figure 7. Schematic diagram of a complete horizontal tunnel for diving
E 7. BB EEEREE

T HI 1 20 A AT DAAS RZ AR I R K SR A O TR, FACRIE N R ARBEK, RUFEE N 2 R
BHEFNAKE, KA TH R KLU, SKEREKEKE: BT wRwRIEE TR,
AR BE /N T 457, BE AR B THE T DK E AR Q) THE, S, ACPERE TR AR LE,
HRTE KPR KL L = Locosa, (Lo NBUARIERIE KL, o NARTEMMA), & /K2 E R KA 1) —F.
IR R K Bt S A R

le_hz
Q=L,cosaK 4 R 2

b Q AFHBENRAKREMY); K NEKZEBERE(M/); H NFIEEAKLM); h AFEd K BRI
E(m) GEEFARTFAERUK, Bk, h=0); R A#EMFZF.
[FI, R A ER SR ERIE K E, A 3 .
Q=274a-W-A ©)

Kb Q—— KM #h 4 i(m¥/d):
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oa——BEN NiB 25
W——Z P15 B /K & (mm);
A—C /K HEAH (km?);

3.4.2. HHSHNHE

a) BiE ZH(K)

FRAE T ES FLAK BTk, 456 8K ERSCH TR IR &, A fiE K= 0.5 m/d.

b) ATE % 5 K (Locosa)

1E 1T R E B s K2y 1558.86 m.

c) KKK H

H BN W R K A R S 1 R KB 2 I FE 25, O 750 m.

d) #miie R

FRAETCHE I ISR AR R = 2SVKH S TR IR . oK E 2 7R 5 T T I
Ky TR T —ASEHRIGETE, (HH R KA PR EE 7 =2 . AREEL, fEn] s HZO0 RSB R
B)T 2 T YUE, KAERA THE=02 —NEKEE, Bk, AR S B 250 m, #itH R v 9682.5 m.

e) EMANB R a

SR HZ PN ANE REUE, o 3 0.2,

f) KA A

IR MBE K IA F N =B R FGR AR =2 R G B, UL 15 S K 5 R,
W K SUEK L SR MR R R X 3, HERKA 2R, TN R RRIPAMEER, 274 495.80 m,
MO KRN 9.6 km?.

0) FEWEW

BTG R, BRI TN R 1053.2 mm, KRN E N 1421.4 mm.

3.4.3. MAGR

ARG FH IR R, Bh TG By 471.67 mih, [N N IB5 I 100 45 5N IE 3 K &
230.86 m*h (% 3), TMHH A E SR B B NI & . 301500 5 B K B (471.67 m/h) 5 %
T AR K (450 m¥h)BEA 2, I K R BN B AR T S KR SRR A T I K RS K . Gt
B () HEE, B A K IEARE S, SRR ACRIE EZOA BN BKE, Bk, KR RAE MK E
TR R FH [ N5 kT B 45 52(230.86 mPth), 5 Sz MY 250 m3th AW & o

Table 3. Shows the predicted water inflow volume of inclined well #1 tape
7= 3. W RIHRKETUNER

FERAZRE EWEKE &ARKE JDKEMRA  IEEEKE BAHKE
Ve IS (m/d) (mm) (mm) (km?) (m%d)/(m*/h) (m¥d)/(m3/h)
0.2 1053.2 1421.4 9.6 5540.67/230.86  7477.7/311.57
BERHK  WEBEKE  EAKk BT PRIR IR R TRK
g2 (m/d) Locose: (m) H (m) (m) (m) (m*/d)/(m°h)
0.5 1558.86 750 250 9682.45 11,320.19/471.67

4, gig
1) BB R R FEAOKIE N KA KR R K, BE R, AR 33 78 KK RS R K,
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e 5

R BB SN A VIARSE H N A R = A 7o KR E BLRILE M TR LIS
KRN LI B B

2) WA AR KL+573 FEARHE AT N — R IE MRy, ety s KV, RIR AT T IRAE T K EHh
TR, TERT — RAELEME S KM . A KUK R A RFSEVE R, BRRAT P 0 78 S A I 2 A e
B . ZRNE /K B K W2 2B N PRI 38 A, 80 KA & KRR, AR
FHZ R K AR N AR RIE 7B, KR 5 M L5 T RGRK . WKRAENE, BT
Wy SR MELE, MR KPR IR AR, & 1 R R S

3) IR ANIBVERIB) 1 R BT IR BT, s R NBETT R R 1R
RHFIEH /K& A 5540.67 m¥/d (230.86 m*/h), & KifizK®A 7477.70 md (311.57 m¥/h); h /1215 5
LRI B 11,320.19 m¥d (471.67 m¥h). 37725 B K B (471.67 m/h) 5 3 T
7K (450 mPn)FEA—E, BRI IBIETT RS H AT K &S I K R RO, R R K R B
il A7 T B KPS B KR A K . o — B T BN, B S K AR, BRI /K Ok 8 3 22
AR ANBKE, KRR RAE T KR TR A B NN B T H 45 5(230.86 mfh), 552 br 0 Y
250 m*h M) 4. LRI OB AL T3 Rk e b, HARBIS AT R kM2 b, @it el
LHIBE AT B BT Ak B K 290 7500 kpa, e 5 i 7K [ RS HY

E&WE

S E G L SRR I H A S DR SR T PR B SR A (W E 5
200751070)+ FEFH RGP BN PR 2 Wl RASE e AT H 48P 2 eiE T T BR 22 7] 100 73 Wi/4F=
BED™ IR B AR IR A 3.
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