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\- Lane E.W. (1955)
Y- Stream power

Y- Biogeomorphology
¥- Backwater
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Y- Castro and Thorne (2019)

Y- Stream evolution triangle
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Y- Silt factor
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Y- At-a-station method
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\- Hydraulic Design Series (HDS)
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Y- Live bed scour
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\- Total scour
Y- Long-term degradation

Y- Contraction scour
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\- Pressure flow scour

Y- Vertical contraction scour
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¥- Soft or green infrastructures (GI)

0- Environmentally-sensitive channel- and bank-protection measures
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\- Nature-based solutions (NBS)
Y- Biotechnical solutions
Y- Reliability

f- Resilience
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\- Adaptive management
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\- Early assessment
Y- Project right-of-way
Y- Channel stability
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\- Hydraulic opening

Y- Inundation
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\- Level 1 assessment
Y- Sediment and River Hydraulics — Two-Dimension (SRH2D)
Y- Surface-water Modeling System (SMS)
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Y- Culvert Maintenance Index (CMI)
Y- Area Maintenance Contracts (AMC)
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Y- Crawler Mounted Closed-Circuit Television (CCTV)
Y- Side Scanning Evaluation Technology (SSET)

¥- Panoramic images

O- Flat image scan



wilsog, dilboles o 1o, dSeT 5 Lol o5uls,antsd g oIyl cslazal,  Fd/o1/Fo Fre

Vg STy dw i 1y i s Sad s B0g ICCTV i 4 o (650 Jodg 0 dnd slopias o

9l dngd (o 9550 ST 51 (ol Jidg b S e molii il )5 e )3T e G alolé U5, s
ooliiwl (Jlo onl bzl 595 (2lidg; 4 5L (g o 5l eolin] Sl 554 Judy  And s o (2 55 )3
ano] EURPEWISC ORI -7 SUSRIPIL SYGIOWS ISVR VAL OY ‘sglxajéig] 4o Ladd Q] 3leolaiw 115 0l Cudgamae (5,0Ld (ol 5l

Al 00D g g (2505 Wl AT gy ol 68, 5 pal el ol 4l gola]

T(GUgu) (Fguo Judyyy ants -

Syo e il gy ol ;0 a5 il g5 Uden a4 o |50 s)ligm by as
(SASW) vk_;?v.bw C‘yc‘ GQ.A.L: ).JL:" 9 4.»)_‘9 J‘ﬁ)" Cond A“SLSA oolaw! g_)T C_L:.w ) Ls 9 YL, o r:l.w.>‘ LS’L’Q) 6‘).1
a5 Slias dacS 5 ad VY s gole e o)lge 0l o o LS 40 S s S wlST LSS g0
Lolo mlas b s St M oo ooy 51 a8 oo, 30T 6l g,y ol oS slo s 35T laylgss o1 e
Sy i 4,25 A (g lgm gy dgd gy e | oolaiw | BB cails L ooy Sl VO mm | 55,5 a8
.é)‘b )L.J )d.{.si S0 g LS.A.SD ‘:.u))b 9 }JL’T
(GPR)FQM)MQSJJ )‘é‘)—

JE1S 50 gole g S)lge (anseis 5 (b Gibey Jlos b 009 ol Camdy (2Ll sl (GPR) (e i 3985 10,
5 my J15 2 el 2501 eyl 5 80555 sty JLo | 5ake 51 GPR sl s 595 o o3liie | g
Cix b WSl o Gloj sla Bl wigd (o wSate g SU3L sl peais Wil B L BT G @ bl pl oS s
Jﬁ‘& o~ 9 obl.?-a.'a.u K9y R as 00g) ).:..\J;SUa.u‘ u,us) u)‘ Qg.o.u &° ool | G?Lb..u ) .’a.:‘),w G’b))‘ 6‘).: C‘}Al
O S gt fad AT GlLbI S lisle olg oo iz GPR b, 5l eoliiw 1L 0,815 1L olg5 oo 13501
Sloas sl Gl cats Jdoas a5 S 0 sy Ol Slulin L) 050 51 Ol cuts g o] ogel s S 5,01
Slo aseis 35l (dg) Gos jo gole e o lae oLl LLg
"o,.ol,é (,S.w‘—

1y Jome 5 9929 4 gy o LI by, Gl iS00 00l VL (il 3 (Sgo glosl 5l g0 18 (S |
ol wad Saww 995 S9,65 LL YL L5 o515 b glacionn 8 il (gole pué 5 )lgo adaws |y 4y a5 dlod 0)lg00

\- Light scatter geometry

Y- Sonar profiling

Y- Spectral Analysis of Surface Waves (SASW)
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Y- CT-scan

¥- Infrared Thermography (IRT)

0- Active IRT
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\- Magnetic Sliding Collar (MSC)
Y- Smart rocks
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\- Float-out devices

Y- Monitoring with reference targets
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\- Sonar

Y- Data logger

Y- Travel time

¥- Sonic fathometer

O- Angles of inclination
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\- Fiber Bragg Grating (FBG)
Y- Time Domain Reflectometry (TDR)

Y- Monitoring sediment-water interface
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\- Sounding rods

Y- Falling-rod instruments

Y- Gravity-based

f- Piezoelectric rods

0- Polyvinylidene Fluoride (PVDF)

#- Fundamental frequency
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\- Ground-penetrating Radar (GPR)
Y- Geophysical profile

Y- Tiltmeter arrays
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Abstract:

Reliable bridge and culvert design is crucial for creating safe and cost-effective transportation networks.
Yet, many existing manuals overlook key morphohydraulic processes that control the stability and service
life of river crossings. Gaps remain in guidance on flood-frequency selection, river morphology, sediment

transport, scour assessment, debris passage, and environmental continuity.

The Guideline on the Morphohydraulic Design of Bridges and Culverts in River Systems addresses
these deficiencies by integrating hydraulic and geomorphic principles into all phases of the project—from
site selection and geometric layout to construction, operation, and maintenance. Drawing on international
standards, national experience, and insights from historic and modern crossings, it provides a systematic
approach to flow capacity, floodplain interaction, scour countermeasures, and protection of upstream and

downstream reaches, while incorporating ecological considerations and construction staging requirements.

By uniting scientific knowledge with practical engineering, the guideline enhances the technical
reliability, resilience, and sustainability of bridge and culvert projects. It serves as a primary reference for
consultants, engineers, and public agencies responsible for riverine transportation infrastructure, supporting
risk-informed design and long-term performance under changing hydraulic and environmental conditions.
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