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Quality control of excavation for long tunnels in water
conservancy projects
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Abstract

The diversion tunnel of the Chuosijia Hydropower Station,located in Aba Prefecture,Sichuan Province,is a key engineering
component for water conveyance and energy conversion in the station.The tunnel has a total length of 21.185 km,with the current
contract section measuring 12.3 km.It includes two cross-sectional forms—a flat-bottomed horseshoe shape and a circular shape—
passing through Class III,Class IV,and Class V surrounding rock.During the excavation of such a long tunnel,quality control is
particularly challenging due to variations in geological conditions,surrounding rock stability,the quality of support and lining,and
construction organization and management.To ensure safety and durability,it is essential to strengthen technical preparation and
geological investigation in the early stages,adopt excavation methods and support techniques suited to each cross-section,strictly
control cross-sectional accuracy and minimize surrounding rock disturbance during construction,and establish a comprehensive
monitoring and risk prevention system.These measures enable full-process and full-cycle quality control,thereby ensuring the long-
term stable operation of the hydropower project.

Keywords
long tunnel; excavation quality control; surrounding rock stability; support and lining; hydraulic engineering

o
KF) I H A KR A E = H

EIN

HREAFPKEE T TARAERA T, FE - PU)I #BTHE 611830

=

22 7 R, 35 7 | R BRI T wa ) E 3N, SR IZ B SR TR i 5 At T4 ey R4 TARIRY L R ¥ K21.185km, AAFE
¥ E123km, FETFRILFHSAMAF@GHEX, FAME. VEAVERZ, KXERAFIZEIIRY, ZHRIHE
., BB, IR ERETARERERNEZH W, ﬁz&ﬁﬁﬁ&k AR IAR TSRS A, AL
BB ERKEERMESN, GRRBFNBFZETEL I T L, SRR EISR POl O AR ZRHER, A
ZEH BN Fe e R, SIS R e A AR . AR IRH], A A ARA DA KRR IEATIRAEARE

ESan|

KKEFR; IRz i6; BEEE; L@, KA1

15|57 SRR A SO ST, SeE MRS, B R Y I B
Jﬁtjﬁh(ﬁ{/ﬁﬁﬂ(ﬁﬁtéﬂlﬁﬁﬁp E@ﬁgéﬁﬁkj@} , & 25, Mfnfifate T*Eﬁ,ﬁﬂ N EJFJ'i Ekﬁ(ﬁiﬁﬁﬁﬂlqﬁ’%;ko

EoK RIS, JE T RR BN 2 A KA BRI TS TR
. KA S PR, g 2 SRS AT R R
R A, 5 IR T ST B K E S ) R TN A B 5 ) 1| e
SHFARRINL) AR KSR LS.y o s P s = sts, S RIRIG K
T e o ) B soabl ABNIAN, 2213 KRR AR
RREEETIE, BREHDELTRAD 3 e 162w, e 19w, 05
SR FOHABERIIE TSRS, TEEGT, T, 0 e o 1Sk L E O
RSB ST, LTSS B () 3000 5 () 150300, K 12.30m. sEHHS - 17
KRS T IOFESS . BT AR, S
AT R (1983-) , B, DEMIRTA, &  (ERGERFET 6, TR, e
T — RO AR R

125



KFFIFEERAK - $08% - £ 128 - 2025 F 12 A

2.2 [FRETE R R S EE KA 5 R FE

5 KB 25 2 P T 1, W e s G R S i
TEFEE A, (REBAIT (%) 10+588.00 f5 L7, [Hl
EDM A, RAES 7.0m. 55 10.0m ISR T
1], G5 FITHE TR AL AIHE K A% SR T (B% )
10+588.00 fH-5 RifE, HIAZ AN, VEREVE, AN
1% 8.9m RI[EIFEWTIET, SOAFIREE T RILLE MR S B K EER
i MREEREG—EhaEh:, i mEmMasmszim IR
HIRARASD; VB SRR, TG, V2EE
EWAMRE, T W sC RSN, Wik S S 4R
VAT, BEiE K 220K, RohREhRR s Y,

3 KREERFIZATR AR S REEH EXR
3.1 BEt RS S REREFIZHAEHHIN A

RRBEIFFHZ AT R R i = T A e ek, R A E5IR.
FEER NI R M AREE & 177 Rl A 2 . At R K
DGR BRI DA M2, V2RV,
e A BE NRX B THE 7530 MK
DX BRSO FRC EL RIS, VRV
KRl R BT RS AR DN, DA e
WA o OB SR EA A T FI0 N R B BEv& Y 4011
YO, IRSERTHTTHR S NGRHEAE, ThirsE TRl
IR T 2550
3.2 i TEig it 85 T it X4 E

e TN TR B e R TT R BB . T
Sl EIUhD . B R b SO RS W RIERE
SUHPSEE KRB EE R R S I MK 20K, 4
EHROAEHEAER L Ly, TPt IPBRETZ.
SCIP L RIRFRTI TCAR SN Fbs, D80 REEITR], BRI
EFRAANEE . ATk, RAETHESERRE R P TR
IPAIIRE L, B KB EE RS,
33 ETiR&E. HMMNFEMHNEERE S &

BRFTHZ TR E SRR R IR & . R SEREi,
VARGREE AT G S5 T 5eA . sl oDk E] 45kW LU L
AR LEARCR, RN AL 2.5m? Z247 DADL
RoHiEEmERE, FEE—RIEE R KR 9m Ttk
AR, Y s EE b SOt (O 2 Shsit,
FERERE] + 1mm A] SER RS T M W 22 (R TR
L MPERA D I T AT SR . PHE BRI ELA I,
WA T AR SR AN R A G, PRIIESEPRIEREIR BNA T
Frif

4 AEHEEESEFE TR ZEREEHER

4.1 (RERFRSHERHEAIZHEE S REET

REBCP IR BN E T, THERE EEC AT
BT W T 7K D26 545 H 2 0 IRZS . IREE 7.0m ., 155 10.0m
(Obfr i RO AAUB RS IINE S E R T DUAIE, SR ELL
126

KGN E T ARHEEREZO R, Dbz, RiZ
R ESA M S S R o RIS E N M B A
FASHUARIZRE, PRIESCIPTHIRSETERASIR o WiaHEEE R
FEEAHEIIRTINGT, BB HERER 2SS, W
W SR AR RS SHEU IS 2RI &, S REEIREE . A
FERIRIFE AR — 2, B 1395,
4.2 B EREREE RS EERG THREERE

e L BRI W T e T 7B/ PHE S MAE EE M IR, it
i R AR T RORRE . bR bE T DU RS
O, B IUUESLER . RN RGO Bl fid .
THEVE RIS B 73, PRIE LIEHE S SOPHE IR R
T MERRE, fFEEEZDIRE FRIMEESHIH. ¥
HASCAP SR ISR EE LA, R R S IR R A
W, GEUREEENTERRIRIE RS . SRPEIGL, DURE
TTIRTRER BRI IR D P fETHEIREE . &
IKERRRIHEE, THZRT LA TE AT EE, FRIREK
X e M AT IS R o
43 2. VE, VEESERUAEZERABRE
EiE

I 2 Bl AR BRI S ), JHZI R il
BYRERL, WUDTSIFIRIFHER R e R, SRR AR
B ARG AR INE A, ISR R
o VEEERERR, RS, SRR
BB, THEVE T4 S TRPEm A, BRI
W, A BN R ERE D, HESREX
SRR, VRSB E, BRRREREs, HEE
REFEAT 2T R TS, FDL SRR . DU
DR TSN, LB 3R RO T DU HIASTE
W EE TR AR E SRR S 2, I
KEEXBEUGBRMINAA L, VK5V EEEX BN
ERE . AR AE S S ERE S WS RAIES
B LI7%, WAEES SHMERIE . IR,
R KB 2 2 mf TR Aar 2k, B 111 2650
I 2 2R LA oK A B i TR

11 £#002 XEE Ak BAHl &
( B )3+000.000m ~ ( B )10+588.000m&

1:100

—=H=

#17925,=4.5m , #&5cm
B#EL5m , XEFR

&

B 112 2 Ky ElA Rk Sk R AT M T2 E



KFRZERR - 5£08% - F 1281 - 2025 F 12 A

5 K ABEIR T2 32 72 iy M il 5 XUB B2
5.1 FFEZHEILARSRBRIZH KR 51T

FORBETRHE T, Wi LA A RS TR 2 PRAE RS
WIERISS) . ke IEaBU K st U Ekat. 1T
SRR NAFE UG O (R =40 i SR
MiERe, ENMEAER e 58— IR T i = .
SRR SR IO, SBIZEOTFR HEin SR
fk BT ARE B L IIREEE, RAZEBALM I AME RIS
JET, R R IR R NS A A S o M s
Bk, W B RIS BRI R E T IR
EFRIHATIR, TR TIEMRHENME LR, M SeE
TR B A A RS s ) B
5.2 BlaE RS XIPENZNHZEENS S

FEls T 5 52 3P e Ry s T AR MR R BR TR R SE IR AR Y
HEERbR, BATERE L BRIl RSN A
TR 2 SRR . BRI BN DT S
B, MO EEGPIN, SRR S A ERIIsE
PoERE I RGBSR A B H —RERE s
AT AR, WR ARSI B AT IR B2 ) AR Y T
IKo BARDITREE A EIA D] TTHAIRE . HRKEDL
NHETTTEE, B EE—SOP A= R, HIRrELA S
R RRREEZEOR M M EHT SRR E R 80%
i, RZSZRIEST TOLEFAY, HREUNEETE, Al
BELJERE ., IR SO SR IS AR
ATHE Lo
5.3 ¥k, RiREIHEES R MR EH TR 5 K
2AE

FRBEIF(E T R80T | Rl Mos & /K =R, S
BZOK, RIENSHE T ERTURE, WiE LEeE THE
W . P B T R AT M BT s AU BT B A R, 2

RAITTEEEN . KGR MR R ARSA, HR AR
CERSTHEEE R | MR | S SR E DU LA
PR E AR Y, T B zeKelelent, R T
M, BRI R I T R Z e,
RIS S b R A R N ] . SRRREEIX R
FEVER SRSZI BRI L RS, AR IR s,
BRI AR 1k 75 o T E SRR R N S
TN ERIE R, EIEEEEVEL . HKER . STl
MR EIRIRSEE, HERALTESA, ke LA SEIRE
Pl
6 45iE
KRR FHZ M EEHITH T Td& . dETE
MBS EAIATT, R REKR TR e et . i AMERE
FHERIRZC Salir B KGR BETRPERRE . Wra e =R
JgRIE FRE A, STHEAEEE . SR E R I R
HE TR, il Rl gE . SISz, HE
HERIiE TSI SEB R IIAR R, A A B RIE S 5%
HREIbE LRk, PRI R FA MR, g
YRS IRV R s T I K AT R sk, oA
A 7K R PR TREER AL T RIS i T R s L BB 54
AREE(E, MM TR S 5204 BRI RA .
e
[1] YO0 R TR G | BT e T2 i B AR ). 4Tl
Jig Tl 61),2025,39(07):71-73.
[21 Mk ACR) TR FHZ 5 T SR RN [1]. 4 Thiz
#11,2025,39(07):129-131.
[3] 5k 2 AR TR IE TR 5 KRR T3 AR T[] RHE 561
#7,2025,(13):208-211.
[4]  XUDFRACKIBR NG Lt & 8l AR FSOEE AR5
HFHLIR,2025,(07):273-275+279

127



