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Abstract;In recent years, China’s pumped storage field has experienced booming development, with
small-diameter TBM construction gradually being adopted in the drainage system of pumped storage power
station. However, little information has been published on efficient and coordinated material
transportation for TBM in tunnel characterized by small diameters, tight curves, multiple bends, and long
distances in these drainage systems. As one of the critical factors influencing TBM construction, efficient
material transportation systems are compared based on practical application effects in completed pumped
storage power station projects utilizing small-diameter TBM in drainage systems. This comparative analysis
examines the adaptability and efficiency of track-based transportation, trackless transportation, and
continuous conveyor system, ultimately summarizing the selection of matching efficient material
transportation systems for small-diameter TBM application in drainage systems under varying conditions.
Although the use of a single transportation method is feasible considering various on-site constraints, a
combination of two or more methods may yield optimal results.
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Table 1 Statistics of TBM construction applications in

drainage systems for domestic pumped storage projects

in recent years

LR FZEHAZ/m Wﬁﬁii1§%ﬁ7§ i FH 2

SCEAhE 3.53 2019 ST HEK R 1

T2 3.53 2020 5T Siﬁiﬁ/ﬂ
T 3.53 2000 T gi%ﬁiﬁa
Mk 3.53 2021 ST jﬁﬁ{i@f{%
M ThE 3.53 2022 5T gigﬂ’i‘iﬁ%
T 3.53 2022 5T jig;ﬁiﬁ?%
KEE 3.53 2003 ST gigfff{%
o 3.53 003 T fﬁ;{ﬁﬁ/ﬂ
VR 3.53 2024 fERE Si;{ﬁﬁ/ﬂ

1 HKEREBILHIK RSN A TBM i TR
T3 R Gelk i

1.1 HEKRSGR TBM HEER

TER/K E REHL s, B2 A HEKE T
HEKJBRIE | Fe 45 1 HE 7K JER 38 25 2 HE K R ge . HE
KRG FBRGE) Frig s, LA L s s as T )
A =R B IR AR08 K I HEK D R 22k, IR 3k
JBA T NG A G X BSR4 8 1 HE K 2R 48 Al 4 vk
R 72— 2.5 ~ 3. 5m, W T R 3 ] TR E 58 5
BT | 3 F FIF 42 W R R 55 HEK TR 9 5
& ItE AT R b, IR AR B — R H
3.53m fE} TBM BYITZ B AR,
1.2 KRG TBM ik gLk e %

K ERE W HE K R 58 TBM it T.— 43k

2 Pt T2 . D% 1 #0720 TBM 7E H i HEZK IR
TR V2R %, Je iy A s HE KR i 2, 75 A R
WETEIAGE T T B HEZK BRIE, T 12 HE 7K AR 38 E
R 28 SCAR A A L2 1 5 @5 2 F oy =X 5 A I
FERE T4V T 250 F, BAR EE, 55 1 R =0 D
W7, JesS S HL Ry 3R 0, 8 T HEK , #E
JeRHI(IWLE 1),

‘&&@TBM%&E&

e

TBMHE 3k B &

1 H/KERERITHEK RS TBM iRk
=HTRE( LY
Fig.1 3D TBM tunnel alignment in drainage system of

pumped storage power station (uphill excavation)

1.3 HEK RS0 TBM Ji O 4 8 ek

MHEK RS TBM E I8 B A N )RS fi &
A BT AR HEACR R 0, A7 T el A
PR TR 1 I AR X B 78 5 40 E TBM 75 i 47 1
Y2 s i O T3 9%, 4HEK R4 TBM
YRS AR Y RHE i R AT AR E T L2 HEK
JER T 388 IR 58 S AN Y MR 3R 2 b T I 2= 20
LY ¥ REIE B TBM A3 B 371
2 HkEERIEHIK RS A TBM it TH ¥

EWMREGEE

/NELAE TBM 7E#/N ih 26 HE 7K 2 G0 K B 3 Hh it
T, B AT — 1w R YR R 8, % R 5
S AT AR B PO TACR . Hop TBM 53R
P PEHE i — o S A RS S R 18
2.1 MRk

WERLE BB K TBM B4 FEAT  BE TR 8 e b1
R PRz T AR, 45 Gk & Re vl HiEK R
BE Rk R AR AEAE 2 /N B l— R R
HEHLFIYELNE 2 B X T ks S (ILEL 2) .
HEELAR B, R F Y Rh LR AT M ks s S
B, Wpkhie LA AS REIE N (PR EALPLIE
e G 4 v A B ML X I, P S s A e S
BrosRAE M ), IR TR 420 6 3547 61 R



66 il THEA (FF3E30)

5 54 8

a Eﬂ
B2 #REENEGENE

Fig.2 Material crane and material trolley
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Fig.3 Muck car formation
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Fig.4 Side-dumping muck car formation
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Fig.7 Trackless transport vehicle
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Fig.8 Continuous belt conveyor
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Table 2 Summary of material transportation marshalling

for small-diameter TBM construction
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Table 4 Efficiency analysis of combined material transportation for small-diameter TBM construction
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Fig.9 In-tunnel transportation layout from tunnel portal to the first small curve section

(continuous belt conveyor transportation )
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Fig. 10 In-tunnel transportation layout from the first small curve to the intersecting tunnel portal section

(track-based transportation + continuous belt conveyor transportation )
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Fig. 11 In-tunnel transportation layout from the intersecting tunnel portal to the exit section

(track-based transportation )
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