Transitional shelter wind load
analysis

Lessons learned
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sis method

e Structures tested with a Category 1 wind load
(108mph)

TABLE C6-2 APPROXIMATE RELATIONSHIP BETWEEN WIND SPEEDS IN ASCE 7 AND
SAFFIR/SIMPSON HURRICANE SCALE

Saffir/Simpson Sustained Wind Speed Over Water® | GustWind Speed Over Water® | GustWind Speed Over Land®
Hurricane Category mph (m/s) mph {m/s)
2 06-110 42.6-49.2 117-140 52.0-62.6 109-130
3 111-130 49.3-58.1 141-165 62.7-73.8 131-156 58.2-69.7
4 131-155 58.2-69.3 166-195 73.9-87.2 157-191 69.8-85.4
5 = 155 > 69.3 = 195 > 872 > 191 =854

?1-minute average wind speed at 33 ft (10 m) above open water

b3_second gust wind speed at 33 ft (10 m) above open water

©3-second gust wind speed at 33 ft (10 m) above open ground in Exposure Category C. This column has the same basis
(averaging time, height, and exposure) as the basic wind speed from Fig. 6-1.
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e Based on the supplied drawings, the structure

wasS modeied in the analysis sottware
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e The wind forces were added to the model of
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General results will focus on the three
areas of the structure

e Wall Design

e Roof Design

 Foundation Design
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Wall Design

e Wall construction should be completed with 4x4 posts

and 2x4 members generally preformed well in the test.

e Construction with 1x4 and 2x2 members generally did
not perform well
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Plywood increases the strength and rigidity of the

[ivea supdriscre Bt
top of ridge beam
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Roof Design

e 30° roof angle is preferable to lower sloped, or
monosloped roofs

SV 10 4D [ 9.0 15.9 19.¢ .5 1.9 11y ub -1v.3 0.4 -1
2| 196 | 135 | 157 | 108 7.6 58 65 4.2 69 | -79

oto5 | 1| 192 | 100 | 127 | 598 | -231 | 131 | -160 | -101 | 323 | -253

10° 1| 216 | 90 | 144 | 52 | -231 | 141 | -160 | -108 | -323 | -253

150 1] 241 80 [ 160 46 | 231 | <151 | 160 | 115 | 323 | -253

20° 1| 266 | 70 | 177 | -39 | -231 | -160 | -160 | -122 | -323 | -253

110 25° T| 241 39 174 40 | -107 | -146 | 77 | -117 | 199 | -17.0
o) [POUR (W — 4.1 79 1.1 B | e | e

30tods | 1| 216 | 148 | 172 | 118 Ly | G 06 | 113 | 76 | 87

2| 216 | 148 | 172 | 118 8.3 65 7.2 4.6 76 | 87

oto5” | 1| 228 | -118 | 15.1 70 | -274 | 158 | -191 | 121 | 384 | -30.1

10° 1| 258 | 107 | 171 62 | -274 | 168 | -191 | -129 | 384 | -30.1
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1 Z  — MONOPITCH
ROOF TRUSS

BOLTED TO
100mm SQ
TIMBER COLUMN
— 0 =
Roof Slope=13 \ IR
i \ STEEL STRAPS TO i INTO 450mm
3315 \ FIX ROOF TRUSS TO SQUARE
2400 \ COLUMN AND TO CONCRETE PADS
| FIXWALL PLATETO | WITH 300mm
‘ COLUMN _— EMBEDMENT
,
1| SECTION (STRUCTURAL) |"ll:
SCALE 11100 ==

2°x4" ROOF PURLINS
- 2"x4" ROOF TRUSS
>\—-DWBLE 2"x4" WALL PLATE
2"x4" ROOF PURLINS
= DOUBLE 2"x4" WALL PLATE
R

4"x4" TIMBER POST TREATED

Roof Slope= 30°

6'-9"

g ,"
STAPLES MAX SPACING 3" 7
2x4" WALL FRAMING
1/2" PRESSURE TREATED [}~ PRESSURE TREATED SILL
OR CDF PLYWOOD | ATE TYPE

COMPACTED SOIL
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e Purlins must be of adequate size and quantity

Front of Porch Truss T&G
Front with 1x6 T&G PT planks
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16GA METAL STRAPING PASSED
OVER PURLIN.

TYP. NAILED TO TRUSS TOP CHORD
W. 10D (1 1/2°) NAILS

SIMPSON HZ.5 HURRICANE
CLIP OR SIMILAR

SIMPSON HZ5
HURRICANE
CLIP OR SIMILAR

DETAIL OF ROOF TRUSS

SCALE - 1" : 2'
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e Steel straps for roof connections

£"%2" PURLIN
METAL STRAP

4"x2" RAFTERS

4"x2" PURLIN

METAL STRAP
T\ 4"x2" RAFTERS §"x2" PURLIN
/ Q A ; r METAL STRAP

L"x2" RAFTERS
A

4"x2" RAFTERS
METAL STRAP
2/4"x2" WALL PLATE

&"x2" TIMBER BEAM
[ L METAL STRAP

2/4"x2" WALL PLATE
4%2" POST 4"x2" RAFTERS

4"x2" WALL PLATE
4"xk" POST 4

DETAIL-1 DETAIL-2 DETAIL-3 DETAIL-4 DETAIL-5
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e Typical foundation design includes blocks of concrete to
anchor the posts into the ground

e |tisimportant to ensure these blocks are large enough
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1. CONGRETE FCR FOUNDATIONS TO BEOF A
CEMENT:SAND:GRAVEL MIX OF 1:3:6 {260kg cement psr m3)

2. BAND TO BE WASHED RIVER SAND.

3. BAND TC BE SEVED IF SIGNIFICANT CUANTITIES OF COARSE
§ OR ORGANIC MATERIAL I8 FOUND,

4. AGGREGATE TO BE ¥4 GRAVEL FROM CRUSHED ROCK.

5. -COMPACTED.
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e Some alternatives include using a reinforced concrete beam and

slab, earth anchors, or using deeper foundations.
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Conclusions

 The wind forces applied to the structure cause
large stresses in the structure.

e Walls must have adequate strength and
rigidity to resist a direct wind force.

 Roof and foundation designs are governed by
uplift forces.
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