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Abstract: Based on the practice in flood fighting and rescue of Henan Province in July 2021, after analyzing the common prob-
lems in flood fighting and disaster relief in China, this paper carries out research according to the ideas of finding problems,
pointing out problems, analyzing problems and solving problems, and puts forward suggestions to solve relevant problems. Com-
bined with the existing research results, targeted ways to solve problems such as reducing the flood limit water level of the reser-
voir, improving the flood control and disaster reduction project and leaving more smooth channels for the flood are proposed. The
listed technical schemes include: (1) Promote the use of the patented technology of “a reinforced concrete precast sheet pile
composite dam” of Tsinghua University, which inserts reinforced concrete precast sheet piles on the upstream surface of the origi-
nal embankment to enhance and strengthen the embankments of small and medium-sized rivers, so as to change from passive to
active in flood control and disaster reduction in the future. (2) The function of “high water variable flow to promote sediment and
low water flip to protect revetment” is realized by using the iron ship variable flow and sediment promotion technology. (3) Drive
the steel structure special-shaped sheet pile components from the upstream surface of the embankment head at both ends of the
gate with a long arm pile driver, rush to build the wrapping head, and then drive the special-shaped sheet pile alternately along
the base line of the closure dam and weld it. At the same time, fill slag along the back of the sheet pile. With the cooperation of
the above iron ship converter technology, the closure can be successful. (4) Change the mode of the emergency transfer of the
masses in flood disaster in the form of “water escape pavilion” project. That is to say, adopting the patented technology, building
a sheet pile composite dam with strong stability along the village side as a protective wall, setting up emergency door as an emer-
gency gateway and constructing a “water escape pavilion” at the village corner, and it is not difficult to solve the problem of flood
prevention. Under the strong power discharge of the pump station, it is not difficult to solve the problem of flood control, water a-
voidance and self-protection. (5) The construction of prefabricated sheet pile composite dam can adopt the new construction meth-
od of cooperative cooperation between widening and deep trenching machine and pile sinking foundation trench, especially the
pile sinking trench construction method of using freely pluggable hydraulic pile driver to drive the flushing pile hammer, which
has little impact on adjacent buildings, and is not afraid of the problem of high groundwater level, and the end of sheet pile can
enter the dense layer of soil mass, so the construction of water retaining sheet pile dam wall has the advantages of simple process,
strong adaptability, deep foundation, good tightness, high construction efficiency, low cost, regular appearance and easy combi-
nation with green planting scheme.

Keywords: flood; rescue; plugging; rainstorm; sheet pile combination; water escape pavilion; floating ship converter dam
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Fig. 1 Rainfall process of typical stations in Xinxiang in July 2021
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Fig.2 Many problems exposed at the plugging site
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B3 REMEAEMKE “SkAFERIERI XI5

Fig. 3 Test site of “iron ship variable flow and silt promoting dam” on the upstream surface of special-shaped sheet pile
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Fig. 4 Schematic diagram of “iron ship variable flow and silt promoting dam”
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E6 WHRELTHSIEMR(PA: mm)
Fig. 6 Side view of reinforced concrete composite dam wall

(Unit; mm)

7 WERE LA SIS R (AL mm)
Fig. 7 Top view of reinforced concrete composite dam

wall before and after splicing( Unit: mm)
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Fig. 8 Reinforcement of reinforced concrete composite

dam wall( Unit: mm)
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Fig. 9 Structural diagram of punching pile hammer

( Unit; mm)
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10 BRI 2]

Fig. 10 Flood control emergency gate

HEME, R FR FE GT BRI T A A A R TR A 45
N H—, BRI K, fEHLR IR SR 2R
=, KM Z, PR R =, Rl
Pl sess, BORORRERS; S, EHIAHT T
B, WERRIING BT, (FRAAMALN;, HAR
HALARR,

(2) KA i ] i AL Bl . PO, OO, PR
VYT, Oh TSR AN AU 2 A
BURE -G 2 17 ol 1905 5 i O AL ] A A0 f 4 K 8 8 S
Ko KIN “7 - 20”7 BEWETG, TRIRA W & B
KA GGG, A ALEAG (R SEI kL ]
GG, R IEIMARIG R, #t—P
FIZE B SR G <75 - 87 BRMIM AR LI kit
FrEese, AR <7 - 207 FERFTSRBEFFAEMAA, HOA
RESE 40RF Tt i B E RN B T A P4 JH 45 T
KR, T2 “ B 28, ik o w2,
P, AATE B TR R AR TR, 5838 K
FUR T S R R R

(3) BEX I I S —, SE3% N B
i, HGEHAMIBHEDT; 5, HE FRBUGR, K
TR s =, FEROKAEIRERK AL, e Bt
WA TR S0, ARE R EOR, JR AR
Wy AL, WAABLHEIR KIS, Rt B
i SN, HRN S EARE, B B R R R IR
S, K AAICEMRE, BRI AL 2],
N, IRBHE TG , 58 ) STt R, 7EEA
WFFEIERR b, APPSR T AR O IS R R A

(4) N A LRI v /INTRT I 22 DR B T s Jl ) 2R
TR BeR W=, s HEERY «—Mi
SR e 1 U B AR AL 0 LRI, 7 S5 SR B
AR K AT, A AN TR 5 L T ARbE, SR T I )
TSRS, LAMELES 5 BBt i IR, At
oA,

(5) R A AT R e 1 A 30, AR B 25 E 3

KFKEBEAR(PHEL) $52%5 2021 FFE 11 H

T U0 BB S AR AR A BOR, BEMISEEL K
At ROR PR R TiRE; A S HIAE I S
TURRAEAL B B A, TR S5 S B ARE + 5 0
i SETUBEOR, R BB FT AR AL 49 25 4 S 1L
HAERG P I T TP b Sk K T, S50 Sk 5 4
T EE IR B 22 52 8T A S BRI I AR, [R]
S IS ARCBE Y ThT U A, FEBR SR AR S R, R
ATEE R

(6) it DROK G IR 55 2 5 A% A AR A B Sl AR DL
PR E R, DL kst TRIE A BB
GEp R, BRI B TR L T A 4
IR, Witk AL, B TREARE sk
AORHELE & 30, AR B3P 300, B i OURE ]
Eaw U R S NS TR VSR E T (BN TSl
HTEN B EZ RN “REKIE”, TR 3R
TGRS, AR B kK PR IR A

(7)) Sy J A /I o 408 3 T ST 45 AN P B 05 1) 2
Wi, Ffp Rl T KA i RS, SR AR SEBRIHAHL S5 3T
A HEA DI R G 5 AR Lk, X AR AT 2H 5 300
AT T, JUHER A A A8 ST I B 5 K
IR ST AR DCAE M T 070k, (AR A
REESL)R, PIKMAERGZE R0, TOUAT IL R 77 TR 5
TR, UGG, Wit T HA TF
BB MR BERRBCR AR M TR,
AR AP B (T [ 2R A7 SR 25 5 S5 A

£ % ik ( References) :

(1] skeral. BT 300l S AR A R B i i@ AR BT 58 [ € 17/ 28

n. ERBEREDFIR IR SCHE (55 3 ). dLaT. hIEFREERF A R
#1992 121-132.
ZHANG Hongwu. Study on the protection ways of scouring and root
rock loss of the Yellow River spur dike [ C] // LI Baoru. Scientific
research papers of the Yellow River Academy of Sciences ( Episode
3). Beijing: China Environmental Science Press, 1992 121-132.

(2] KFIFRECTIKAIZE bl 22, BRAE G HOR [ M. RO BT AKR]
JiAt:, 2000
Yellow River Water Conservancy Commission of the Ministry of Water
Resources. Flood control and rescue technology[ M ]. Zhengzhou: The
Yellow River Water Conservancy Press, 2000.

[3] akfRfe, VPRIHT, skaril, 45 WHERR LRPIE B M]. A
e BRI R, 1998,

ZHANG Junhua, XU Yuxin, ZHANG Hongwu, et al. River regulation
and dyke management[ M ]. Zhengzhou : The Yellow River Water Con-
servancy Press, 1998.

[4] Fkerak, BOr. k(M) deat: KRy i, 1993.
ZHANG Hongwu, LYU Xin. Curve hydraulics[ M ]. Beijing; Water
Resources and Electric Power Press, 1993.

[5] R, ZEPril, ZMHELE, . BT R E -5 RE X0 BT 5T

37



AR, §/BARMNTUARKREED@R S BRE

[11]

[12

[

[13]

[14]

B HEGREREL]]. AR, 2016, 38(12):
ZHANG Hongwu, LI Zhenshan,

1-10.

AN Cuihua, et al. Regulation and
control on the channel and floodplains in the Lower Yellow River: pri-
orities and progresses in research[ J]. Yellow River, 2016, 38(12) .
1-10.

JRALE, EO, SRR, S BT IR E A BOCHEE AR & A
B[R] At IR REHITE PG, 2017.

ZHANG Hongwu, CAO Shuai, ZHANG Hao, et al. Experimental
report on research and development model of key technologies for river
governance in the lower Yellow River [ R]. Beijing: Yellow River
Research Center, Tsinghua University, 2017.

SRELE. BT PR S e XA R TR AL A BRI 5T
[J]. AREE, 2020, 42(9): 7-11.

ZHANG Hongwu. Research on the sheet-pile combination technology
of channel-beach management demonstration project in the Lower
Yellow River[ J]. Yellow River, 2020, 42(9) . 7-11.

227G, TRE, AR, S BRSO BRI
TRERYSEH KA [ 1] AR, 2021, 43(5) : 54-60.

GONG Xicheng, ZHANG Hao, LI Lingi, et al. Implementation and
benefit of demonstration project of river regime control and beach area
control in the lower Yellow River[ J]. Yellow River, 2021, 43(5):
54-60.

Beptk, skerk, sk¥S, AR E N WHA BN A K AR
BT]. KFKEEAR, 2021, 52(7): 1-15.

HOU Lin, ZHANG Hongwu, ZHANG Luohao, et al. Stability calcu-
lation of steel pipe permeable pile for lower Yellow River regulation
[J]. Water Resources and Hydropower Engineering, 2021, 52(7) .
1-15.

P APtk SR YRI5y B /K At WA S
Jeat: B Tl R, 2015.

Hydrological Resources Survey Bureau of the Middle Reaches of the

. SL21—2015 [S].

Yangtze River. Code for precipitation observation: SL21—2015 [S].
Beijing: Electronic Industry Press, 2015.
ZEEE R EAR S AT (M), Jeat.
1, 2003.

LI Guoying. Thinking and practice of controlling the Yellow River
[M]. Beijing: China Water and Power Press, 2013.

T AL KRR E w2, B EOK K E [ M]. R
M BRI A, 1996.

Editorial Committee of Flood and Drought Disasters in the Yellow Riv-

r [ K R K R HE

er Basin and Northwest China. Flood and drought disasters in the
Yellow River Basin[ M ]. Zhengzhou; Yellow River Water Conservan-
cy Press, 1996.

B KR 22 51 237K SRy, BERIK G [ M. KM
#, 1996.

Hydrology Bureau of the Yellow River Water Resources Commission.
Hydrology of the Yellow River [ M]. Zhengzhou:
Publishing House, 1996.

SR, JrenI, BhEEE, . THEINAEXH[T]. AKFIK
AR, 2020, 51(2). 1-25.
ZHANG Hongwu, FANG Hongwei,

TR B H AR

Henan People “s

ZHONG Deyu, et al. Control

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

e, 2021 7 BTSN MEKR A6

measurements in Ningmeng Reach of the Yellow River[ J]. Water Re-
sources and Hydropower Engineering, 2020, 51(2) . 1-25.
Foie, skerm, EZAERR. el R R L M.
B RAL, 2006.

WANG Guangqgian, ZHANG Hongwu, XIA Jungiang. Evolution and
simulation of wandering rivers[ M]. Beijing: China Science Publish-
ing and Media Ltd., 2006.

SRLLE, BT, R, S LI AR B A A R R v TR
K REEMERIATEACLT ] KRR EAR, 2021, 52(1) : 1-21.
ZHANG Hongwu, ZHANG Luohao, JING Huan, et al. The irreplace-

able role of Shandong in the ecological conservation and high-quality

dent:

development of the Yellow River Basin [ J]. Water Resources and Hy-

dropower Engineering, 2021, 52 (1) . 1-21.
ZEBE. YRKETS [ M. dbat. BlEREOR SCER T R, 2016.

LI Diankui. New opinions on flood management[ M ]. Beijing: Scien-
tific and Technical Documents Press, 2016.

Ehadk, PNILEE, WRaitR. TLIRRAIEZ A RUSHRFIE BBy K
XERIRFELI]. KRR JEISE, 2020, 20(6): 16-21.

HAN Quanlin, SUN Hongbin, YOU Yihua. Study on risk characteris-
tics of water public security and disaster prevention and relief counter-
measures in Jiangsu Province[ J |. Water Resources Development Re-
search, 2020, 20(6) : 16-21.

SRE, LEEL, [k, S B vt
[M]. R . TR REA R AL, 1994.
ZHANG Hongwu, JIANG Enhui, BAI Yongmei,

7K TR (14 AR AL A

et al. Similarity law
of high sediment concentration flood model in the Yellow River[ M ].
Zhengzhou;: Henan Science and Technology Press, 1994.
skera, sk, B KRB TR AT
1992, 14(11) ; 7-9.

N BT,

ZHANG Hongwu, ZHANG Qing. Formula of sediment carrying capac-
ity of the Yellow River[]] Yellow River, 1992, 14(11): 7-9.

skerat, kB, MR, & hBUARURE R RS R R
[J]. /KF24R, 2020, 51(7) . 774-787.

ZHANG Hongwu, ZHANG Luohao, PENG Hao, et al. Research on
cognition and calculation method of alluvial river roughness[ J]. Jour-
nal of Hydraulic Engineering, 2020, 51(7) . 774-787.
KA. DRI EMN G AKX [T]. KR,
(12) . 1387-1396.

ZHANG Hongwu. A unified formula for incipient velocity of sediment
[J]. Journal of Hydraulic Engineering, 2012, 43(12). 1387-1396.
skerat, ZERkBt, AR, S — R KA IR - BUR AR 4 S
. CN 202120173389. 5[ P]. 2021-01-21.

ZHANG Hongwu, LI Lingi,
precast sheet pile composite dam: CN 202120173389. 5[ P ]. 2021 -
01-21.

SRR, DAk, sk, . IR M]. Jba.
B AR, 1993.

ZHANG Hongwu, MA Jiye, ZHANG Junhua,
bridge[ M ]. Beijing; China Building Materials Press, 1993.

2012, 43

SHI Zulin, et al. A reinforced concrete

o A

et al. Design of river

(EERE £ »)

KFKEBEA(PHEZ) $52%5 2021 FFE 11 H



