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Quarry —handling. . ... ... .. 3.9.8
Quarry —layout . .. ... 3.9.6
QUATTY — PIOCESSING . . oottt et e e e e e e e e e 3.9.7
Quarry —selection .. ... ... 3.9.7
QUATTY = SOTLIIIE .« . .o ottt et et e e e e e e e e e e e e 3.9.7
QUATTY — tTANSPOTL . .. ottt 3.9.8
Quay walls — toe protection . ...... ... ... ... ... 6.2.1.1,6.2.3
Radiation SEIESS. . .. ..ot vttt 4.2.25
Radius of roundhead . ...... ... ... ... 5.2.2.13
Rear-side stability .. ... ... .. .. . 5.2.2.11
Reclamation ProteCtion. . ... ...ttt 6.3.4.4
Recycled materials . ... ... .. 3.13
Refraction . ... ... 4.2.4.7
Regime theory. .. .. ... . . . 4.1.34
Regular waves. . ... ... ... . . 4.2.4.2
Rehabilitation . . . ... ... 10.2, 10.5.2, 10.5.4
Rehabilitation —armour layers . . ......... ... o L o 10.5.4.1, 10.5.4.2
Relative buoyant density. .. ........ 5.1.2.3,5.2.1.1,5.2.1.2,5.2.1.3,5.2.2.2, 5.2.2.3, 5.2.2.4,
Repair. ... ... ... .. . . 10.2, 10.5.1.2 , 10.5.2, 10.5.3
Repair —armour layers. . .......... . ... 10.5.3.1
Repair —armour units . ........... ... . 10.5.3.2
Repair — SPOLt TEPAITS . . ..ottt 10.5.3.2
Repair —toes and berms. .. ........ .. .. .. 10.5.3.3
Repair — voids . ... ..o 10.5.3.3
RepPair ar€as. . ... ... 9.2.1
Reservoir dam. . .. ... .o 1.5.2,7.4

CIRIA C683 1263



1264

Reshaping Structures .. ........ o . i 5.2.2.6
RELUTN CUTTENL .« .« v vt e e e e e e e e e e e e e e e e e e e e e e 4.3.4.1,5.2.2.2,5.2.3.1
Return period. .. .. ... . 2.3.3.2
Revetment................... 1.5.2,6.3.1.1,6.3.2.2,6.3.4.4, 8.2.2.2,8.24.2,8.24.5, 8.4.4
Revetmentslope . ...... ... ... 8.2.5.3
Revetment toe. .. ... ... . . L 8.2.6.3
Revetment transition ZONES . . ... .. ...ttt ottt ittt 8.2.6.7
Reynolds number(s) . .......... ... . 5.1.2.2,5.2.1.3,5.3.2.2
Rip-rap or TIPTap . . .. oot 34.3.1
Risk management . ............ .. . 9.7.3
River —discharge. .. ..... ... ... .. ... ... .. .. 43.1.2;4321-2-3
RiVeTr — €NeTgy. .. .. o 4.3.1.2
RIVEr — GEOMELTY . . ...t 4.3.1.1
River — hydraulicradius. .. ....... .. ... . 4.3.1.1
River — turbulence intensity . . . ....... ... ... 4.3.2.5
River — velocity distribution . .. ... ... 4324
River —waterdepth ... ... ... .. . .. 4.3.1.1
River —water level ... ... . 4.3.1.2
River — water surface ......... ... . 4.3.1.1
River — wetted Perimeter .. ... .. ... 4.3.1.1
River alignments. . . ... ... .. .. 9.7.5.2
River bends. .. ... .o 4.3.2.4
River bifurcations . . .. ...t 4.3.2.7
River closure . . . ... 1.5.2,7.3
River closure bunds. . ... . 7.3.5
River confluences . . ... ... 4.3.2.7
River protection works . ... ... .. . 9.7.5
River training works. .. ... .. .. 8.2
RIVeTS . . oo 4.1.3.3,4.3
Rock berm . ..o 6.4.3
ROCK SOUICES . . o . vttt e e e 3.1.1.4
ROCK types . ..o 3.2.2
Rockfill closure dams . .. ......... ... 1.5.2,5.2.3.5,7.4.5
Roundhead . . . ... .. . . . 2.3.2.1,6.3.4.4,6.14.1
Roundness . . ... e 3.4.1.4,5.22.2
Rubble mound breakwater. . .......... .. ... . . . ... 6.1.1.2,6.1.3.4, 6.1.4.1
Safety. . 9.7.3.2
Sallent. . . ..o e 6.3.2.2,6.3.1.4
Sand Waves . . ... 4.1.2.2
SAtUTALION. . . o o et e e e 3.3.3.2,3.3.3.3
Scour protection. ............ 1.5.2,2.3.2.1,5.2.2.9,5.2.3.3,6.3.1.2, 6.3.2.2,6.3.4.1, 6.3.4.4
Sealevel TISe . . ..ot 4.2.2.10
SEA-SLALE . . . . oo 4.2.4
Seawalls . ... 1.5.2,9.7.3,9.9.3
Secondary materials . ........ ... 3.13
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Secondary ship waves. . ...... ... .. ... . . . . 4.3.4.2
Seepage flow (velocity) . ......... ... ... 5.1.2.2,54.3.6,54.4.4
SeIChes . . o oo 4.2.2.6
Sensitivity analysis . . ........ .. 2.3.3.3,5.22.2
Service levels. . ..o 10.1.1.1
Serviceablility limit state (SLS)......... ... ... ... .. ... ... ... .. 5.4.2.3,54.3.1,6.1.3.4
Settlement . . . o oo 2.3.1,5.4.3.7
Shallow Water Waves . . . .. ..ottt e e e e e 4.244,42.4.5,4.24.7
Shallow-water conditionsS. . . . . . ...\t e e e e e e e e e 5.2.2.2,5.1.1.3
Shape . ... 3.4.1,3.8.3.1, 3.84.1
Shear velocity. . ...... .. .. .. .. 5.1.2.2,5.2.1.1, 5.2.1.3, 5.3.2.2
Shields parameter ................ 5.2.1.1,5.2.1.2,5.2.1.3, 5.2.1.9, 5.2.3.1, 5.2.3.2, 5.2.3.5
Ship induced water movements . ........... ... ... 4.3.4
Ship-induced waves. .......... ... ... ... .. 4.3.4,5.2.2.2
Shoaling. . . ... . 4.24.7
Shoulder width in shallow water .. .......... .. . . . . . . 6.1.4.2
Side stone-dumping vessel . . . ... . L L L L 9.3.5,9.3.7,9.7.2.3
Sl 6.3.1.7,6.3.2.2,6.3.4.4,7.5.3
1 L 9.2
SILE CONSLTAINTS .« .« o\ v ottt et e e e e e e e e e e e e e e 3.1.1.5
Size distribution . . .. ... 3.4.3,3.8.3.2
Skewness of Waves. . .. ... 5222
SHAINgG ... 2.3.1
Slope design . ... ... 6.3.3.4
Slope instability. .. ... .. 2.3.1,54.3.2
Slope Protection . ............. ...t 5.2.3.1,5.2.4.3,5.2.4.4
Slope protection under piled deck .............. ... ... o oo 6.2.3.9, 6.2.6
Sonic veloCity. . .. ..o 3.8.6.1
Specificdischarge. .. ....... ... ... .. 5.1.1.3,5.1.2.1
Specification — armourstoNe. . . .. ... ...t 3.7, Al
Specification — geotextiles . ........ .. L 3.16.5, Al
Spur-dykes. ... ... .. L o 1.5.2,8.2.2.3, 8.2.4.3, 8.2.4.5, 9.7.5.2
(Static) Stability number . ....... ... ... . oL 5.2.1.1,5.2.1.2,5.2.2.1, 5.2.2.2,5.2.2.3,
Stakeholders . . . .. 14, 2.6.3
Start of damage......................... 5.2.1.2,5.2.2.2,5.2.23,52.24,5228,52.2.9
Statically stable non-reshaping. ............... ... .. ... ... o 5.2.2.6,6.1.6
Statically stable reshaping. . ......... ... ... ... .. oo 5.2.2.6,6.1.6
Stepped slopes . ... ... 5.2.2.8
Stockpile areas . . ... ... ... 9.2.1
Stone demand versus quarry yield ....... ... ... o oL o ool 6.1.8.1,6.3.5
SEOTIIL SUTES . . oottt ettt e 4.2.2.3,4.2.2.12
SErEAMS . . . o o 8.4
Structure condition — evaluation . . ... ... ... ... 104, 10.4.3
Structure performance —evaluation. ............ .. ... .. . o oo 10.4.2
Subcritical flow. . ... ... 5.1.2.3,5.2.3.5
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Submerged breakwater. .. ....... .. . oo Lo oo 6.3.1.7,6.3.2.2,6.3.4.4
Submerged structures . ......... ... 522.1,5224
Supercritical flow. . ... .. . L 5.1.2.3,5.2.3.5
Surf-similarity parameter or breaker parameter or Iribarren number .. 4.2.4.3,5.1.1.1, 5.2.2
SUIGING WAVES .. ..ot 5.1.1.1,5.1.1.3, 5.2.2.2, 5.2.2.3
Survey —above water . ... ... 10.3.4
Survey —bathymetry. .. ... .. .. 10.3.5.1
Survey — photogrammetry . ........... . 10.3.4.3
Survey — photography . ... .. ... 10.3.4.3
SUrvey — TemOte SENSING. . . ..ottt ettt e 10.3.5.3
Survey — side SCan SONAT. . . .. ...ttt 10.3.5.2
Survey — single/multi-beam .. ... . .. L o 10.3.5.1
Survey —sub-bottom. ... . 10.3.5.4
Survey — Underwater . ... ... .. 10.3.5
Survey — underwater visual inspection . ....... ... .. . o L o oo 10.3.5.5
Survey techniques . ... . . 9.5.9
Conventional staff . ..... .. .. ... . 9.9.8.1
Highest points. .. .. ... . . 9.9.8.1
Multi-beam . ... .. 9.9.8.2
Single-beam . . ... ... .. 9.9.8.2
Spherical foot staff ........ ... ... 9.9.8.1
Sustainability .. ... . . 2.5.1
Swell . 4.2.4
SYSEEI . L .o 2.2.1.2
Tailwater parameter. .. .......... ... 5.1.2.3,5.2.1.2, 5.2.3.5
Terminal groyne . ....... ... ... . 6.3.2.2,6.3.4.3
Through-flow . ...... ... . .. . . 5.1.2.3,5.2.1.8,5.2.3.5
Tade 4.2.2.2,4.22.12
TAltNG. ..o 2.3.1
Toe protection (design). . . . .. 2.3.2.1,5.2.2.9,5.2.3.3,6.1.4.2,6.3.4.1, 8.2.7.3,9.7.2.2,9.7.2.3
TOlerances ... ... ... 9.3.7
Tombolo . ... 6.3.2.2
Topography. .. ... . 4.1.1.1
TTANSILONS &+« v v v v e e e e e e e e e e e e e 6.1.4.3, 8.2.7.6
Translation Waves . .. ... ... 4.3.3.3
Transport of armourstone .. ... ... .. . 9.4
Rail transport. ... ... . 9.4.2
Road transport. .. ... ... 9.4.1
Transhipment to theshore............ .. .. ... ... .. ... .. ... ... ..... 9.4.3.2
Waterborne transport . ....... ... 9.4.3.1
TSUNAMI. .« .ot 42238
Turbulence. ........ 5.1.2.1,5.2.1.3,5.2.1.4,5.2.1.8,5.2.1.9, 5.2.3.1, 5.2.3.2, 5.2.3.5, 5.3.3.2
Turbulent flow ... ... ... ... . 5.1.2.2,5.2.1.3,53.22,5444
Ultimate limit state (ULS) ... ... e 5.4.2.3,5.4.3.1,6.1.3.4
Underlayer ...................... 2.3.2.1,5.2.2.10,5.2.2.3, 6.1.4, 6.3.3.6, 9.7.2.2,9.7.2.3
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Unloading facilities. . .. ... ... .. . 9.2.2.2
Ursell number. . . ..o 4.2.4.3
Van der Meer formula . ... .. .. 5.2.2.2
Velocity profile factor or depth factor .. ......................... 5.2.1.8,5.2.1.9,5.2.3.1
Vertical closure method. .. ........ .. ... .. .. . .. .. 5.1.2.3,5.2.3.5,7.2.3
Vertical river closures . ... ... ... 7.3.7
Void (or layer) porosity . ... ... ... 3.5.1
Volume filling function .. .......... ... ... ... .. 3.1.2.1,3.1.3.2
Water absorption. ... ... ... 3.3.3.2
Water conveyance canals. .......... ... .. ... .. i 8.3.2.2,8.3.4.3
Water borne equipment . ............. ... . 9.3.4,9.3.5
Waterborne operations . .......... ... ... .. .. . ... 9.3.1,9.3.6.2,9.3.7,9.7.2.3
Wave — angular frequency . ........ ... .. . 4.2.4.2
Wave — frequency .. ... .. 4.24.2
Wave — SPECLTA . ...ttt 4.2.4.5
Wave — SLEEPINESS. . . ..o 4.2.4.3
Wave —wave nUmber . ... ... 4.24.2
Wave by wave analysis .......... ... .. . 4244
Wave climate. ........... .. . . . . . 4.2.4.1,4.2.4.8, 4.2.4.9
Wave climate — long-term wave climate. .. ............ .. .. .. .. ... ... . . ... 4.2.4.9
Wave climate — short-term wave climate .. ........ ... ... . ... . .. . . . ... 4.2.4.8
Wave height .......... ... ... . . o 4.2.4.1,4.2.4.4,4245,4.24.6,4.24.7
Wave length .. ... o 4.2.4.1,4.2.4.2
Wave OVETLOPPING . .. oottt e 6.3.3.3
Wave overtopping for smooth and rough slopes ...................... ... ... .. 5.1.1.3
Wave overtopping of rough slopes with crown walls. . ................... 5.1.1.3, 5.2.2.12
Wave overtopping velocities. . ............ . 5.1.1.3
Wave period .. ... ... . 4.2.4.1,4.2.4.4, 4.2.4.5
Wave run-dOWn. . .. ...t 5.1.1.2
Wave run-up for shallow foreshores ........... ... ... ... ... ... .. . . ... 5.1.1.2

Wave run-up on smooth slopes, rough slopes, bermed slopes and

permeable structures . ........ ... 5.2.2.4,5.2.2.6,5.2.2.9
Wave SEt-UP. . ..o 4.2.2.5
WAVE SLALISLICS + .+« e ot vt e et e e et e e et e e e e e e e e e 4244
Wear . . .o 3.3.4
Weathering .. ... .. 3.2.2,3.6
VIS, o et 7.5.4
Whole-life costing . .......... . . 2.4.1
Wind data ... ..o 4.2.1.1
WiINd Set-Up. . . oo 4224
WINd Waves . ..o 4.2.4
Working conditions . . ... . 9.3.6
Woven geotextiles. .. ... ... 3.16
Yield curve. . ... 3.94
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