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Hip And Valley Roof Design

Understanding Hip and Valley Roof Design: A Complete Guide

When planning a new home or an extension,  the roof is  one of  the most important structural  and
aesthetic elements. Among the many roofing styles available, the hip and valley roof design stands out
for  its  durability,  visual  appeal,  and  effective  water  drainage.  This  combination  of  hip  roofs  and  valley
intersections is common in complex roof structures, especially on houses with multiple wings, L-shaped
layouts, or additions. In this comprehensive guide, we will explore everything you need to know about hip
and  valley  roof  design,  from  its  components  and  benefits  to  construction  considerations  and  common
mistakes.

What Is a Hip and Valley Roof?

A hip and valley roof is not a single roof type but a combination of two distinct features: a hip roof and
valleys. A hip roof has slopes on all four sides, with each side meeting at a ridge or a hip line. Valleys, on
the other hand, are the internal angles formed where two roof slopes intersect. When these two elements
are  combined,  you  get  a  roof  that  handles  water  runoff  efficiently  and  offers  a  clean,  symmetrical
appearance.  This  design  is  especially  suitable  for  homes  with  complex  floor  plans  that  require  multiple
roof sections.

Key Components of Hip and Valley Roof Design

Understanding the terminology is essential for anyone involved in roofing or home design. Here are the
primary components:

Hip: The external angle formed by the intersection of two roof slopes that meet at a ridge or eave.
Hip lines run diagonally from the ridge to the eaves.
Valley: The internal angle formed where two roof slopes meet, creating a channel for water to flow
toward the gutters.
Ridge: The highest point of the roof where two opposing slopes meet.
Eave: The lower edge of the roof that overhangs the walls.
Rafter: The structural beams that support the roof deck. Hip rafters and valley rafters are specially
cut to follow the diagonal lines.
Jack Rafter: Shorter rafters that run from the hip or valley to the ridge or eave.

In a hip and valley roof design, the valley is a critical feature because it directs rainwater and debris off
the roof. Proper installation of valley flashing and underlayment is vital to prevent leaks.

Advantages of Hip and Valley Roof Design

This roof style offers several practical and aesthetic benefits:

Superior Water Drainage: The pitched slopes and valleys channel rainwater efficiently, reducing
the risk of ponding and leaks.
Wind Resistance: Hip roofs are inherently more aerodynamic than gable roofs. The sloped sides
deflect wind, making them ideal for hurricane-prone or high-wind regions.
Attic Ventilation: The design allows for soffit and ridge vents that promote airflow, helping
regulate temperature and moisture.
Aesthetic Appeal: Hip and valley roofs look balanced and sophisticated. They complement many
architectural styles, including ranch, craftsman, and modern homes.
Structural Stability: The multiple intersecting slopes create a sturdy framework that distributes
weight evenly, reducing the load on individual walls.

Common Design Variations

Architects  and  builders  often  adapt  the  basic  hip  and  valley  roof  design  to  suit  different  layouts.  Some
common variations include:

L-Shaped Roof: Two hip roof wings intersect at a right angle, creating a valley along the interior
corner. This is common for L-shaped homes.
T-Shaped Roof: One hip roof wing meets another perpendicularly, forming two valleys on either
side of the intersection.
Cross-Hip Roof: Two hip roofs intersect at a ridge, creating multiple valleys and hips. This is often
used for complex floor plans with a central core and extending wings.
Hip Roof with Dormers: Adding dormer windows can break up the roof line while maintaining the
hip slopes. Dormers add living space and natural light.

Each variation requires careful planning to ensure the valleys are properly flashed and the hip rafters are
correctly angled.

Construction Considerations for Hip and Valley Roofs

Building a hip and valley roof demands precision. Here are key aspects to consider during the planning
and construction phases:

Framing and Rafter Layout

Hip  and valley  rafters  are  not  standard  common rafters.  They run diagonally  and must  be  cut  at
compound angles. The hip rafter, for example, sits at the intersection of two roof slopes and requires a
beveled cut on both top and bottom. The valley rafter is similar but forms a concave angle. Jack rafters
are  then  cut  to  fit  between  the  hip  or  valley  and  the  ridge  or  eave.  Using  a  framing  square  and  rafter
tables is essential, though many modern builders rely on pre-cut trusses or digital layout software.

Pitch and Slope Considerations

The roof pitch (steepness) of each intersecting slope can be the same or different. When pitches vary, the
valley  becomes  a  "broken  pitch"  or  "unequal  pitch"  valley,  which  is  more  complex  to  frame  and  flash.
Most residential designs keep pitches equal (e.g., 6:12 on both sides) to simplify construction and ensure
consistent drainage. Steeper pitches (8:12 or higher) are common in snowy climates to shed snow, while
lower pitches (4:12) may be used in mild climates.

Valley Flashing and Waterproofing

The valley is the most vulnerable part of a hip and valley roof.  Proper flashing is critical.  There are two
main methods:

Open Valley: The valley is left exposed, with metal flashing (usually galvanized steel or copper)
running down the center. Shingles are cut back from the center line. This method is easier to
inspect and clean but more visible.
Closed Valley (Woven): Shingles from both slopes are woven across the valley, with a metal
flashing underneath. This creates a seamless look but can be harder to maintain if debris
accumulates.

Most building codes require a minimum of 24-inch-wide metal flashing underlayment in valleys. Ice and
water shield membrane should be installed in cold climates to prevent ice damming.
Ventilation Needs

Hip roofs naturally have less attic space at the eaves, so ventilation must be carefully designed. Common
solutions include:

Soffit Vents: Installed under the eaves.
Ridge Vents: Continuous vents along the ridge of each hip section.
Gable-End Vents: Sometimes used in combination with hip roofs, though less effective without a
ridge vent.

For hip and valley designs, ridge vents work well because the multiple ridges provide several exhaust
points. Ensure that the net free vent area meets local codes (usually a 1:300 ratio of vent area to attic
floor area).

Load Bearing and Structural Support

A hip  and  valley  roof  distributes  its  weight  more  evenly  than  a  gable  roof,  but  the  valley  areas
concentrate loads. The valley rafter itself carries significant weight from the intersecting roof sections. It
must be properly sized and supported by adequate bearing walls or beams. In some cases, a structural
ridge beam may be required at the intersection points. Always consult a structural engineer for complex
designs.

Potential Challenges and How to Overcome Them

No roof design is without potential issues. Here are common challenges with hip and valley roofs and
solutions:

Leak-prone valleys: Use wide metal flashing, install ice and water shield, and avoid shingle nails
too close to the valley center.
Complex framing: Hire experienced roof framers or use engineered trusses designed specifically
for hip and valley intersections.
Higher material waste: The angled cuts on rafters and sheathing increase waste. Order extra
materials and plan cuts carefully.
Condensation issues: Ensure proper ventilation, especially in valleys where air circulation is
restricted.

Cost Comparison with Other Roof Styles

A hip and valley roof is generally more expensive than a simple gable roof but comparable to other
complex designs. Costs increase due to:

More rafters and labor for cutting compound angles.
Additional flashing materials for valleys.
Longer construction time.

However,  the  long-term  benefits—reduced  maintenance,  better  wind  resistance,  and  enhanced  curb
appeal—often offset the initial investment. For homes in climates with heavy rain or snow, the extra cost
is usually worthwhile.

Designing for Energy Efficiency

Hip  and  valley  roofs  can  contribute  to  energy  efficiency  in  several  ways.  The  multiple  slopes  allow  for
generous  attic  space  that  can  be  insulated  effectively.  The  continuous  ridge  vent  system  promotes
natural  airflow, reducing heat buildup in summer and moisture accumulation in winter.  Additionally,  the
roof's shape minimizes heat loss through the attic by providing a more consistent insulating envelope.
Cool roofing materials, such as reflective shingles or metal, can further improve performance.

Maintenance Tips for Hip and Valley Roofs

To keep a hip and valley roof in top condition:

Inspect valleys annually for debris, leaves, and moss. Clean them out to prevent water backup.
Check flashing for rust, cracks, or lifting. Re-seal joints if necessary.
Trim overhanging tree branches that can drop leaves onto the roof.
After heavy storms, look for missing or damaged shingles near hips and valleys.
Ensure gutters and downspouts are clear, especially where valley runoff converges.

Conclusion

The hip and valley roof design is a time-tested solution that combines structural integrity, aesthetic
versatility, and functional performance. While it requires more careful planning and skilled labor than
simpler  roof  styles,  the  benefits  of  superior  water  drainage,  wind  resistance,  and  architectural  appeal
make it a popular choice for custom homes and renovations. Whether you are building a new house or
replacing an existing roof, understanding the components and considerations of hip and valley roofs will
help you make informed decisions.  Work with experienced professionals,  use quality materials,  and
prioritize proper installation of valleys and flashing. With the right approach, your hip and valley roof will
provide decades of reliable protection and beauty.


