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Figure 1  Geographic information schematic diagram of the Yangtze-to-Huaihe Navigable Aqueduct Bridge Project!
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Figure 2 Schematic diagram of highway(a)and railway loads(b)
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Figure 3 Excavation cross-section diagram of the Yangtze-to-Huaihe Navigable Aqueduct Bridge Project
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Figure 4 Schematic diagram of vertical deformation efficiency for different bridge types
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Figure 5 General layout of the Yangtze-to-Huaihe Navigable Aqueduct Bridge
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Figure 6 The M-shaped bracing member and cross-section diagram of the H-shaped load-bearing structure for the Yangtze-to-Huaihe Navigable

Agueduct Bridge

O Bk Hr (Magdeburg Water Bridge) & 78 [F — 101 2 4 [ /K R TAE A 2@ S AME, iS5 I (Elbe River), &4 iz i
(Mittelland Canal) F1 5 db-M5 5 /RIZT (Elbe-Havel Canal) . ‘&£ ILHESE L VAR RS S AL, RS Se4T BOEE AW R4, WK

HWAFRL T UZIN ], 4RI T ISR

@ ZURTHRHURE 7 E AR OR BORMESE i i (K TR ELTHIHL, AR S5 H R i (R AAN 22 A TR I SRR 0 5 = 1) R B



WAL SHTHREBNTEAE K TR BT E A5 NA 273

1, BRARANN, EEBN TR A IR FIEY)
BH AU, AR TFRIEM, KIE 2 R
RN

23 BHRANTENERE, XUZNHEETY

s

PR KT (A8 T Kk, L R AT U
T, TOHFARNONHTIREE Y, AN 2B TR I P S
Ahass Y BESMEUR W T 25 K OSSN
RSk g zRRE, 2K, ZHL
WHONR IR, S5 T3 A LA 5 E

TGRSR A L ZRAE Al 3 B, (HIXAE
A 32 ol A0 7K BB F) A R T A M Y K B2 e
T35 LR A BR KM TSR FH 1 5 R £ A1 4 200 P
HEEX = S50, WA RGN, WEE 2 AT NN
E%‘%[IO]O

My 238 0 TR, KA 3 A% 33 B 42 T DA
e SHALKSMLER. featr, A% EibkE
AN RS . RFEBOTH R AE T . OfEfRE
TR KRR AL I DhRe ;s QW RIE N EK 45
WERZ S O N EERZ RS R K
DAL IS E NS R B XA BER N, R AL
B “HRIE G, T A O IR R T
Ui, fEEERR R INA SR A AR B — ]
AL WISRIFGE A4 ?

EHENGE BTN R, NIE R ERARE T
B T ke B A —— R OGRS AL IR, i
AR EERZ G, HAEBHN A& . XM RHIE ) R
YEtR R ST . WAL TIH B 552 b, ZIa A,
TR K Gk R AR T SR ABL R (K 5 T 7
BEANAR A1 o

TR 2 18] FR) I8 T T B A R 45 ) J R A F3 9 it
i 3 R SR A BIAR SRR SE AR, (8
PS5l EE Nk, AERIEZES AL 230 B
A B B RS (B 7D o T HH T A AN AR 4H 3 4k
k5277, EHRA T PE AR, IX 1R D
TR KA = WAL KA 58 e AN Ao X AR BTt gk
T2 EMS . OEEEMERIERL, THEER
mEhgiry; QRFRA T HE: @B T 4k

L

\CD FTrv_j
| o [
| it
. ]
i ,:
| ]
i ]
| ]
! — ]
Cbuuu

ST
N

(®)

E7  SILHEEATEAL AN BB BN Zh 45 MR S B () M
FEEER) PR S5 B (b)

Figure 7 Schematic diagrams of the navigable aqueduct’s straight
stiffened plate (a) and corrugated plate structures (b) in the Yangtze-
to-Huaihe Navigable Agueduct Bridge
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Figure 8 Photographs of hydraulic and vibration tests for the Yangtze-to-Huaihe Navigable Aqueduct Bridge Project
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Figure 9 Soil test (a) and construction erection schematic (b) of the Yangtze-to-Huaihe Navigable Aqueduct Bridge Project
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Figure 10 Photos of the water-filling test for the Yangtze-to-Huaihe Navigable Aqueduct Bridge Project

ENEECR, DASERRI LS9 TR R B, M5
TRARER M. MRRMTSCR A s,
TR E R, BCA B B A AT G ROR, eI
MR MR 2 55 . A MBI T, THEA 2KiS
FEEE P AN, R4 RE I R 2 51 S I (KA
T AN, DGR R BUSET . MRACR TR
O, 5RKZOMIELIPRN . ARRIRIRAE A5
BRI, MRk B EKIIE AL KIS B
MG, FRMABTASKALZ, 8% 5 5 HE
B H B KRR . R R LUK 8, KB
P RVEWAUKE TR, IR E 1 it
b

&

N

BREKHRR S M E A TE, ARSI, Bk
m HEEEE. R, ZImETE, KR ENRE
Bl (A 5 AR, A AR 2 R R R A B

(a)

Bl SHCHHEEATEARE K AR st

SRR, MR K E AN, TR KT
PO BT A . et i S 4 A . M
ik 5K RS, BEARBLRS AR ARG,
RPN S T LT, SESR1 R 1A AR & 2R
Tz

FILHHE BTN ARy — e K . BT
i NN e T 8 s aa s h s dia] R E AT
KA BB, WIEHEEH AR, R T 5%
P D8 i T 11 T 6000 e A 8 s ] A B I 2 R 2
AL, B IX ML, T FTRA R H P T
“EASWE. —oh—, BMIRHE 58—, BJT
TE MBI, AT XIS IR A

()

Figure 11 Completed construction of the Yangtze-to-Huaihe Navigable Aqueduct Bridge
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Abstract: The Yangtze-to-Huaihe Navigable Aqueduct Bridge is a world-class water bridge that integrates both water
conveyance and navigation functions, and serves as a vertical interchange for two intersecting waterways. The design of this
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bridge faces numerous unprecedented technical challenges, including super-variable heavy loads, special construction conditions,
lateral stiffness control of wide and flat open sections, and temperature difference effects. To address these challenges, the
project team proposed an overall conceptual design and engineering philosophy of "dividing into left and right sections,
combining truss above and arch below, opening above and closing below, and integrating external truss with internal waves",
which successfully resolved the structural contradictions of the bridge in multiple dimensions and achieved a perfect integration
of functionality and aesthetics.

The results show that by simplifying complex problems, visualizing conceptual issues with classical theories, and applying
biomimetic principles to unknown problems, combined with theoretical calculations, it is possible to avoid complex structures
and forces, thereby achieving a "clever" and "ingenious" system. Specifically, the left-right divided design significantly reduces
the load on each section, the truss-arch combined structure effectively addresses vertical deflection issues, the corrugated plate
application optimizes the load transfer path and achieves a flexible and rigid structure, the W-shaped pit layout and the "build-
first, excavate-later" construction strategy greatly reduce the construction period and cost, and the stepwise water-filling test
verifies the theoretical results and accumulates valuable experience.

The design and practice of this bridge not only achieve technical innovation but also reflect the philosophical concept of
"following the Dao of nature and simplicity". By integrating everyday phenomena with engineering design and transforming
contradictory opposites into a harmonious whole, it successfully interprets the integration of classical Chinese aesthetics and
Eastern engineering philosophy. This achievement provides an important reference for the design and construction of similar
complex bridge projects and offers a practical example of integrating philosophical thinking into engineering design, promoting
technical progress in the bridge engineering field in complex loads and special construction conditions.

In the future, as similar projects continue to advance, it is recommended to further explore how to more widely integrate
philosophical thinking and biomimetic principles into bridge design to achieve a dual improvement in structural performance and
aesthetic value. Additionally, long-term performance monitoring and maintenance of super-variable heavy load bridges also need
to be continuously studied to provide theoretical support and practical guidance for the long-term service of similar projects.

Keywords: conceptual design; engineering design philosophy; super-variable heavy load; aqueduct water bridge; Yangtze-to-
Huaihe Navigable Aqueduct Bridge



