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KEY WORD: WIND TUNNEL TEST / BLOCKAGE EFFECT / STADIUM ROOF
SOPON SOOBPHAKARNPITTAYAKOOL : BLOCKAGE EFFECTS ON WIND
LOADING OVER MODEL OF CHALERMPHRAKIET STADIUM ROOF
STRUCTURE. THESIS ADVISOR : PROF. DR. PANITAN LUKKUNAPRASIT,
CO-ADVISOR DR. PHOONSAK PHIANSUSOM, 244 pp. ISBN 974-631-723-7

The Chalermphrakiet Stadium is a structure of special shape,
with slender roof girders cantilevering up to 55 meters (measured
from column face) at the center. . This necessitated wind tunnel
‘testing to accurately determine shear forces and support moments of
the girders due to wind action. A basic problem naturally faced is
the selection of an appropriate model size for wind tunnel test. A
very small model may be difficult to instrument. A big model, on the
other hand, can be fabricated and instrumented more easily, but the
bigger size obstructs more on wind flow in the wind tunnel,
consequently affects the test results. '

In this research, the blockage effect on wind loading over
models of the Chalermphrakiet Stadium roof structure was studied.
The pneumatic averaging method by means of manifold devices was used
to measure forces on the central roof girder. Three model sizes with
1:500 , 1:333 and 1:250 scales were tested with 9 equally spaced wind
directions on half of the symmetrical models.

It was found that when the wind blowed along the center
girder toward the cantilever end, the high grandstand opposite (which
was not roofed ) would obstruct wind flow, producing shielding effect
for the cantilever roof. The resulting force was downward, and
reached maximum in this direction. At the yaw angle of 45 degrees,
the shape of the structure was such that a trough was formed,
admitting stronger flow. Consequently maximum uplift occurred. The
presence of the unroofed grandstand opposite the roofed structure
resulted in smaller wind load than that calculated in accordance with
the British Code of Practice, CP3 by about 50%. Regarding blockage
effect, increasing model size led to increasing amplitude of the
moment coefficient. Generally, when the model projected area
increased by 1% of the wind tunnel cross sectional area, the moment
coefficient increased within about 15% compared with that of the
1:500 scale model, except for yaw angles of 22.5 and 180 degrees
where the moment coefficient decreased by about 0.4%. For a blockage
ratio of 3.8% or less, the blockage effect was approximately within
10%.
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