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Preface

Recent advances in technology have permitted the construction of large dams, reser-
voirs and channels. This progress has necessitated the development of new design and 
construction techniques, particularly with the provision of adequate flood release facil-
ities. Chutes and spillways are designed to spill large water discharges over a hydraulic 
structure (e.g. dam, weir) without major damage to the structure itself and to its envi-
ronment. At the hydraulic structure, the flood waters rush as an open channel flow or 
free-falling jet, and it is essential to dissipate a very significant part of the flow kinetic 
energy to avoid damage to the hydraulic structure and its surroundings. Energy dis-
sipation may be realised by a wide range of design techniques. A number of modern 
developments have demonstrated that such energy dissipation may be achieved (a) 
along the chute, (b) in a downstream energy dissipator, or (c) a combination of both.

The magnitude of turbulent energy that must be dissipated in hydraulic structures 
is enormous even in small rural and urban structures. For a small storm waterway 
discharging 4 m3/s at a 3 m high drop, the turbulent kinetic energy flux per unit time 
is 120 kW! At a large dam, the rate of energy dissipation can exceed tens to hundreds 
of gigawatts; that is, many times the energy production rate of nuclear power plants. 
Many engineers have never been exposed to the complexity of energy dissipator 
designs, to the physical processes taking place and to the structural challenges. Several 
energy dissipators, spillways and storm waterways failed because of poor engineering 
design. It is believed that a major issue affecting these failures was the lack of under-
standing of the basic turbulent dissipation processes and of the interactions between 
free-surface aeration and flow turbulence.

In that context, an authoritative reference book on energy dissipation in hydrau-
lic structures is proposed here. The book contents encompass a range of design tech-
niques including block ramps, stepped spillways, hydraulic jump stilling basins, ski 
jumps and impact dissipators.

CHANSON_Book.indd   ixCHANSON_Book.indd   ix 4/16/2015   8:30:57 PM4/16/2015   8:30:57 PM



This page intentionally left blankThis page intentionally left blank



Chapter 1

Introduction: Energy dissipators 
in hydraulic structures

H. Chanson
School of Civil Engineering, The University of Queensland, 
Brisbane, QLD, Australia

ABSTRACT

Many regions on our planet are subjected to hydrological extremes. Dams and reservoirs con-
stitute a very efficient means to provide both long-term water reserves and flood protection. 
During major rainfall events, large water inflows into the reservoir induce a rise in the reservoir 
level, and a spillway system must be installed to spill safely the flood waters. Two key chal-
lenges during the spillway design are conveyance and energy dissipation. Energy dissipation 
on dam spillways can be achieved by a range of dissipator designs. A massive challenge is the 
magnitude of the rate of energy dissipation in the spillway structure during major floods.

1.1 PRESENTATION

The dependence of life on water is absolute on Earth. Plants, animals and humans 
depend all upon the availability of water to sustain life. Water constitutes the primary 
constituent of the oceans, rivers and subterraneous fluids on our planet. In its various 
forms, water occupies about 1.4 × 1018 m3 on Earth (Berner and Berner 1987). The 
water cycle on the planet includes the evaporation of water, atmospheric circula-
tion of vapour, precipitations and flowing streams both above and below ground. 
Through this cycle, air and water constantly interact: in the atmosphere, at the sea 
surfaces and on the mainland. These continuous exchanges are most important for 
the biological and chemical equilibrium of the planet including the balance between 
nitrogen, oxygen and carbon dioxide in the atmosphere.

Despite the continuous water cycle, the rainfall pattern on our planet is not 
uniform. Many regions are subjected to hydrological extremes with high spatial 
and temporal variability. On one hand, extreme rainfalls can be experienced: e.g., 
3,721 mm of rain in 4 days at Cherrapunji (India) on 12–15 September 1974 con-
stitutes a world’s record for that duration (WMO 1994). Intense rainfalls convert 
into some surface runoff down gullies and brooks, converging into valleys and 
streams to generate large river floods. Recent catastrophes included the inundations 
of Vaison-la-Romaine (France) in 1992, Nîmes (France) in 1998, Rockhampton, 
Bundaberg, and Brisbane, Queensland (Australia) during the 2010–2011 summer 
and again in summer 2013, the flood of the Mississippi River (USA) in spring 2011, 
the Thames Valley (UK) in winter 2014. IAHS (1984) presented a catalogue of the 
world’s  maximum floods highlighting astonishing record flow rates, although most 
maximum discharge estimates are of poor precision with no or little information 
on measurement accuracy. On the other hand, many countries can experience hot 
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2 Energy dissipation in hydraulic structures

and dry periods including long droughts. As an illustration, Australia, a dry conti-
nent, has experienced recurrent long droughts for the last 250 years: e.g., the longest 
drought (1958–1967) in arid Central Australia, the WWII drought (1939–45) during 
which 30 millions sheep died, the Federation drought (1900s) during which the Mur-
ray River stopped flowing for 6 months and the country’s sheep population dropped 
from 106 millions down to 54 millions.

Dams and reservoirs constitute one of the most efficient means to provide our 
community with long-term water reserves and flood protection. Although some 
projects are built for flood mitigation or water supply only (e.g. Grande Dixence, 
Switzerland), most reservoirs are multi-purpose encompassing both water supply and 
flood mitigation. A dam is basically a man-made hydraulic structure built across a 
valley to provide water storage (Fig. 1.1). During major rainfall events, large water 
inflows into the reservoir induce a rise in the reservoir level, with the risk of dam 
overtopping during extreme floods. A spillway system must be installed: that is, an 
aperture designed to spill safely the flood waters above, below or besides the dam 
wall (Fig. 1.2).

Recent advances in technology have permitted the construction of large man-made 
dams and reservoirs. These progresses have necessitated the development of new designs 
and construction techniques, particularly for the provision of adequate flood release 
facilities. The spillways must be designed to spill large water discharges over a hydrau-
lic structure without major damage to the structure itself and to its environment.

1.2 SPILLWAYS AND ENERGY DISSIPATORS

1.2.1 Basic considerations

The spillway system is designed to pass safely flood waters above, below, within or 
around the dam. A safe spillway operation is critical. Many dam failures were caused 
by poor spillway design and insufficient spillway discharge capacity (Smith 1971, 
Lempérière 1993). The latter is particularly critical in the case of earthfill and rock-
fill embankments, while concrete dams are more likely to withstand some moderate 
overtopping. Most dam design and construction require some conservatism, because 
a failure may cause a serious hazard to human life.

A large majority of dams are equipped with an overflow spillway system which 
includes typically a crest, a chute and an energy dissipator at the downstream end. 
The preliminary design stages include the selection of the maximum outflow discharge 
and the type of spillway (USBR 1965, Novak et al. 2001). The spillway capacity is 
derived from hydrological studies (Probable Maximum Precipitation, Probable Maxi-
mum Flood), together with Maximum Observed Floods (MOF). The design discharge 
is selected as a function of the surcharge storage capacity and maximum reservoir 
inflow. The type of spillway is a function of a number of parameters, including the 
flood hydrograph characteristics, damage to upstream and downstream catchments, 
damage to the dam and spillway in case of failure, and the possible combined use of 
outlet(s) and spillway(s).

The two key challenges during the spillway design process are conveyance and 
energy dissipation. Conveyance means the (safe) transport of large amount of waters 
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Figure 1.1  Old hydraulic structures. (A) Caromb dam or Barrage du Paty (France) in December 1994, 
dam completed during the 18th century. (B) Les Peirou dam (France) in June 1998. Com-
pleted in 1891, the 19 m high arch dam was built on the Glanum Roman dam foundations. 
(C) Urft dam (Germany) in February 2013. Completed in 1905, the 55 m high dam is 
equipped with a large stepped cascade.

(A)

(B) (C)
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Figure 1.2  Spillway systems. (A) Barrage Mercier (Canada) and spillway operation on 14 July 2002. 
(B) Wivenhoe dam spillway (Australia) on 21 December 2010. (C) Miyagase dam (Japan) 
on 3 October 2012. Chute spillway with mid-level outlets in operation. (D) Fukashiro dam 
(Japan) on 3 October 2012. Note the counterweir in the foreground right. (E) North Pine 
dam (Australia) on 22 May 2009.

(A)

(B)

(D) (E)

(C)

CHANSON_Book.indd   4CHANSON_Book.indd   4 4/16/2015   8:31:24 PM4/16/2015   8:31:24 PM


	Front Cover
	About the IAHR Book Series
	Table of contents
	Preface
	1. Introduction: Energy dissipators in hydraulic structures
	2. Energy dissipation at block ramps
	3. Stepped spillways and cascades
	4. Hydraulic jumps and stilling basins
	5. Ski jumps, jets and plunge pools
	6. Impact dissipators
	7. Energy dissipation: Concluding remarks


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Create a new document
     Trim: fix size 6.500 x 9.500 inches / 165.1 x 241.3 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     1
     No
     0
     208
     None
     Down
     63.0000
     0.0000
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     Uniform
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move left by 2.16 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     2.1600
     0.0000
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     47
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move right by 2.16 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Right
     2.1600
     0.0000
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     42
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Trim: none
     Shift: move left by 2.16 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     2.1600
     0.0000
            
                
         Odd
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     39
     178
     176
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Trim: none
     Shift: move right by 2.16 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Right
     2.1600
     0.0000
            
                
         Even
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     40
     178
     177
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Trim: none
     Shift: move right by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Right
     5.7600
     0.0000
            
                
         Even
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     10
     178
     177
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Trim: none
     Shift: move left by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     5.7600
     0.0000
            
                
         Odd
         AllDoc
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     176
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 11 to page 178; only odd numbered pages
     Trim: none
     Shift: move right by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Right
     5.7600
     0.0000
            
                
         Odd
         11
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     10
     178
     176
     84
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178; only even numbered pages
     Trim: none
     Shift: move left by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     5.7600
     0.0000
            
                
         Even
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     177
     84
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178; only even numbered pages
     Trim: none
     Shift: move left by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     5.7600
     0.0000
            
                
         Even
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     177
     84
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178; only even numbered pages
     Trim: none
     Shift: move left by 5.76 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     Fixed
     Left
     5.7600
     0.0000
            
                
         Even
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     177
     84
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178
     Trim: cut left edge by 9.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     None
     Left
     5.7600
     0.0000
            
                
         Both
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     Smaller
     9.0000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     26
     178
     177
     167
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178
     Trim: cut right edge by 9.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     None
     Left
     5.7600
     0.0000
            
                
         Both
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     Smaller
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     26
     178
     177
     167
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178
     Trim: cut right edge by 9.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     0
     208
     None
     Left
     5.7600
     0.0000
            
                
         Both
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     Smaller
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     10
     178
     177
     167
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 12 to page 178
     Trim: fix size 6.250 x 9.500 inches / 158.7 x 241.3 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     0
     208
     None
     Left
     5.7600
     0.0000
            
                
         Both
         12
         SubDoc
         178
              

       CurrentAVDoc
          

     Uniform
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     177
     167
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 178
     Trim: fix size 6.250 x 9.500 inches / 158.7 x 241.3 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     0
     208
     None
     Left
     5.7600
     0.0000
            
                
         Both
         1
         SubDoc
         178
              

       CurrentAVDoc
          

     Uniform
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     0
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move down by 18.00 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Down
     18.0000
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     14
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move up by 14.40 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Up
     14.4000
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     56
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Trim: none
     Shift: move right by 1.80 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Right
     1.8000
     0.0000
            
                
         Odd
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     56
     178
     176
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Trim: none
     Shift: move right by 3.24 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Right
     3.2400
     0.0000
            
                
         Even
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     57
     178
     177
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Trim: none
     Shift: move right by 0.36 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Right
     0.3600
     0.0000
            
                
         Odd
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     92
     178
     176
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Trim: none
     Shift: move right by 0.36 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Right
     0.3600
     0.0000
            
                
         Even
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     92
     178
     177
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.500 x 9.500 inches / 165.1 x 241.3 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425144042
       684.0000
       Blank
       468.0000
          

     Tall
     1
     0
     No
     730
     193
     None
     Right
     0.3600
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     Uniform
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     174
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.250 x 9.500 inches / 158.7 x 241.3 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     None
     Right
     0.3600
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     Uniform
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     174
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 178; only odd numbered pages
     Trim: none
     Shift: move right by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     730
     193
     Fixed
     Right
     3.6000
     0.0000
            
                
         Odd
         1
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     10
     178
     176
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 178; only even numbered pages
     Trim: none
     Shift: move left by 0.72 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     817
     197
     Fixed
     Left
     0.7200
     0.0000
            
                
         Even
         1
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     9.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     11
     178
     177
     89
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 18.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     817
     197
     None
     Left
     0.7200
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     Smaller
     18.0000
     Bottom
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     22
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move down by 1.44 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     817
     197
     Fixed
     Down
     1.4400
     0.0000
            
                
         Both
         1
         AllDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Bottom
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     54
     178
     177
     178
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 178; only odd numbered pages
     Trim: none
     Shift: move left by 4.32 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20150425145918
       684.0000
       Blank
       450.0000
          

     Tall
     1
     0
     No
     817
     197
    
     Fixed
     Left
     4.3200
     0.0000
            
                
         Odd
         1
         SubDoc
         178
              

       CurrentAVDoc
          

     None
     18.0000
     Bottom
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     22
     178
     176
     89
      

   1
  

 HistoryList_V1
 qi2base





