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USED ON 

DRAWINGS AND TABLES 
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B- 

BL 

C- 

(c) 

cu- 

J- 

s- 

(u) 

luv) 

Beam 

Building 

Column 

Concentrated Load 

Culvert 

Joint 

Slab 

Uniformly Distributed Load 

Uniformly Varying Load 



SYNOPSIS 

A casual observation by a structural engineer of the multiple bulb tee 

section designed for landing oats -- the T-ll Aluminum and the T-8 Magnesium — 

results in a preliminary conclusion that the sections are adaptable for other 

structural uses.    This study analyses the sections, determines their load carry- 

ing capacities and deflection characteristics under the various load conditions 

expected in quite general cases, and shows specific  instances where the data 

so obtained may be directly applied in auxiliary uses.    Quantitative VHIUCS ob- 

tained in the study support the conclusion mentioned above.    Fabrication,  erec- 

tion,  and cost considerations are weighed.    Modifications are specified in the 

instances where they are needed. 
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METHOD OF ATTACK 

A detailed study and analysis of each possible application of the landing 

mats would be not only of Indefinite duration, but also unnecessarily repeti- 

tious.    But specific uses produce classlfyable loading conditions; hence,  the 

analyses which follow in this report are classified 

I. According to loading conditions;  namely, 

(a) Uniformly distributed loads 

(b) Uniformly varying loads, and 

(c) Concentrated loads; and 

II. According to structural types; namely, 

(a) Simply supported slabs, beams, and columns 

(b) Continuous slabs and columns, and 

(c) Cantilever slabs. 

One or more of the conditions listed above,  or some ccmbinatlon of the 

conditions,  will apply to any conceivable use.    For example:    The sides of a 

box culvert are subjected to uniformly varying loads,  for which data are given 

in Drawing S-23,   (UV),  Slteet lj   .    And an observation of the loads given there 

will show that the mat used as a simple slab,  supported top and bottom, will 

carry any expected culvert load. 

More details of the information and procedure needed to adapt the data given 

to anv required use or application will appear as the report progresses. 

A list of applications is given immediately following the data for each 

structural element,  and referred to the loading condition each application pro- 

duces.    The list, is not exhaustive,  of course.    The engineer or technician in 

field or office --  Informed on field operation — will be finding new uses for this 

mat section long after any formal research and development is ended. 

Where the mechanics of a condition Is obvious,   land this is generally the 

case),  no explanation of mathematical procedure is given.    For columns certain 

Information is given to show the theory on which the calculations were based. 
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All structures axe composed of useful combloations of slabs,  beams,    and 

columns.    These three basic elements of structures are treated here separately. 

From the data given, any required form, carrying an almost unlimited range of 

loads,  can be arranged. 

v 



SIABü 

In this discussion SLAB has the usual connotation;  that  is,   it Is a 

wide,  thin beam.    Except for the rare case where the mats are layed in two 

layers -- either cross laminated or not -- SLAB means the mat section AS IS, 

with the load applied at right angles to the plane or the plate.    The magnesium 

section T-8,  because of the difference in the compressive and tensile strength 

of the material,   is strongest when loaded to place the top plate in compression. 

In the data given here the load is applied to the top plate  in all cases,  so 

that the section may be used in the dual purpose of structural slab and sur- 

facing material.    This means that we are recording mini mum yield point loads. 

Uses will probably occur where a designer working on details of a specific ap- 

plication may be able to Increase the allowable loads,  or  Increase the safety 

factor, by loading the Tee side of the section. 

In the load diagrams  (S-l-U to S-2J+-UV) uniform loads which produce yield 

point stresses are given in thousands of pounds per square foot,  ksf.    Con- 

centratea loads are given in thousands of pounds,  k,  and are values for a line 

load one (l)  foot wide,   supported only by the section of the same width as the 

load.    Now,   it is to be expected that there will be considerable lateral distrib- 

ution of a concentrated load,  the amount of this distribution depending on the 

span length,  the end conditions,   the distance of the load from the nearest sup- 

port,  and the width of the load.     In order to obtain some  idea of this lateral 

distribution,    a test was made using Extrusion B,  Magnesium,   spanning four  {k) 

feet,  and with a concentrated load of varying width located at the mid point 

of the span.    The results of this test follow: 

^ 
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278 297 224 151 

29* .Sj « 24* 16^ 

(l) Tee number 2 loaded 

4    __.__-.. Tee number 

._.... Load on each Tee 

.-._.- Per cent of total load 

z 1950* 

- i 1 1    " iJ 

1 2 3 U 

U50 535 530 ^35 

23^ 27^ 27* 23^ 

(2) Tees 2 and 3 loaded 

• - - - Tee number 

• - - - Load on each Tee 

■ - - - Per cent nZ total load 

.3950t 

(3) All Tees loaded 

it -__.____ Tee number 

977 -------- Load on each Tee 

2% Per cent of total load 

Although the results of the test are satisfactory,   (note  "All Tees loaded"), 

they are true only for this one condition,  and no lateral distribution is con- 

sidered in recording the allowable loads.    An acceptably accurate equation for 

determining the  "effective width" of slab supporting a concentrated load can be 

developed by analyzing a series of tests similar to the one described above.    The 

effective width for the loading condition of this test  is about 1.5 times the 

width of the load.    Therefore,   such a series of test would necessarily be a part 



of any comprehensive testing pre «pram,  so that the advantages of lateral dis- 

tribution can be realized. 

For many uses the maximum loads will be limited by permissable deflections. 

This is especially true for magnesium whose modulus of elasticity is only about 

22$ of the modulus of steel.     (The T-8 mat, for example, will support a uniform 

load of 300 psf on a 12* simply supported span; but the deflection is 12.0".) 

An engineer developing details for a particular use will need to make a notice- 

able mental adjustment,  if he is accustomed to the use of steel,  for the 

strength/modulus ratio for this material is higher than any material available 

for structures. 



UNIT STRESSES USED 

(Til) Aluminum (T8) Magnesium 

CoBpression  35,000 psi 25,000 pal 

Tension --- _--. 35,000 psi 36,000 psi 

Shear ----- 26,000«psl P0,00u*psi 

♦These values bear the same ratio to test results as the specified tension 

and compression values bear to test results. 

PROPERTIES OF THE SECTION 

(Til) Aluminum (T8) Magnesium 

k/ k. 
Moment of inertia - l.kOk in./ft. width      1.1*7 in. /ft.Width 

C      (Top) O.652 in. 0.688 in. 

C      (Bottom) 0.973 in. 0.937 in. 

RESISTING MOMENTS 

Critical Area                                    (Til) Aluminum (T8) Magnesium 

Top Tension  —••  

Top Compression  5,3!* kf 

Bottom Tension -- — -_--    ;.2lkf —-— 

Bottom Compression  - -    1+.21 kf 3-92 kf 



PlLLOWfiBLE   SLAB LOADS 

S-l (U) -SIMPLE SLAB, UNIFORM LORD, 
I SW BT  12 FCET 

% 
& 
12 FT. 1 

m/fMUM ffPPLICD LMDS 
RLUMINUM 

T-ll 
MflGNESHJM 

r-a 

UJ*.Z3H.S.F. u>-.30H.s.r. 
Y*7.5 IN. Y-12.0 IN. 

S-ZiU)-SIMPLE   SLPB, UN/FORM LORD 
I Sf>PN RT € FEET 

i 1 
6 FT. I 

UJ=.30n*.r. Uj*l-20M.s.r. \ 

Y = 1.9 IN. Y '3.0 IN.    | 

S-3(Uj-SIMPLE SLRB,  UNIFORM  LOfiD 
! SPRN RT 4  FEET 

* n 
A-FT. i IU-2.I0 HX.F. 

Y~.BC IN.     y =1.30 IN. 

UJ"2.70KS.r. 

S-4(Uj-SIMPLE  SLRB, UNIFORM LORD 
I SPPN RT 3   FEET 

H. f 3rr ■i ui-ZJO**.?. UJ-4.70KS.K.\ 

y - .toOlN. Y-.70IN.    \ 

5-5 (U) -CONTIWOUS SL&B, UNIFORM LORD 
2SPRNS RT£ FEET 

i ^ 

£ FT. i OFT 
nn i UJ=.9SKS.K UJ*:&7 K.S.f\ 

Y =/.30 IM Y-/.SO/N. \ 

S-€(Ü)~CONriNIOUS -SLRB, UNIFORM LORD 
3 SPRNS RT 4- FCEF 

mm^mmm. UI=2.23*S.K UJ^2./OK.SA 

Y = .60 IN. Y -.80IN.    \ 



-I0~ GLLOWRBLE. SLHB LOGO 
(COHTtNUCD) 

S-7(U) -CONriNIOUS   SLfiB.UNIfORM LOAD 
4- SPANS *T s peer 

mtmißmmm. 

MftmUMRPPUEDLOm 
ALUMINUM 

T-U 
Mfl6NeSIUM 

T-a 

a/^XSOA-.J.« UJ*3.70Kj.r. 

y ».40 IN. y-.QOiN. 

S-8 (U) - CftNTtLEVefi   SLAB, UNIFORM LOAD 
I SPAN AT  >Z  FEZT 

> 
ITFT. 

w -.06&(.s.i'. w=0S5*s.r. 1 

YSI6.0IN. Y - ZI.OIN   \ 

5-9(U)- CANTUVCA SLHB, UNIPOfiM LOGO 
I SPAN AT 6   FECr 

^ S tn. 
\UJ*.S3*.s.K UJ*.S2*(A*\ 

Y *4.SO,M. Y-S.<^0/N.\ 

5-10 {UV) - SIMPLE SLAB, UNIFOffMiy r/WYING UDAD 
I SPAN FIT fZ F-££r 

UJS.46KS.K UJS*56*-S.K\ 

Ys 7.4-0/N. Y-II.70,N.  | 

S-II(UV) -SimACS SLftBfUNIFOmiLY VABr/HSLDAD 
/ SPAN AT 6 FEET 

W 
"m 

S-S2 (UV)-SIMPLE SLAB, UU/FOAMLY VARTINS LOAD 
i SPAN AT 4 peer 

^—.^njjjTTTTrrn]^ 

\W-/.BOM.SK w sz.30*a,i\ 
Y'f-SOiN. Y=2.90/N.\ 

U/=4.SOKS.K UJ*S.SO*.SA 

Y*'80IH. YS/-30*M \ 



ALLOWGBLE SLAB LOADS 
(CONTtNU£D) 

-II- 

S-IS(U\/) -conrtNioas SLGB, UMtroxMLY 

MM/MUM APPLIED LOAD 
PLUMINUM 

r-ii 
MftSN£SIUM 

T-a 

ut-L90K.s.f. Uf2.00HAf. 

y-/.90/*. Y-2.40IN. 

S-f4 (UV)-C*NrtL£VER Si.*B, UN/rOflMLY 
mPWMS LOfiD, /SfWN AT /£ F££r 

w*./8K.SK. UJ-J6K.s.r. 
Y*/4:SOlH. Y-I7.00tn. 

S-/S(UVj-C*HriL£y£* SLAB, ÜM£0*MLY 
VfiGY/NS LOAD, / SP/QM 6 £££7 

STrnTrrrnTrrn-rT^-^^ UJ~.70M.S.r. UJ=.65K^.r. 

rs3.60/N. y = 4.20/*. 

S-/€(C)-SIMPLE SLA a, CONC£HrfffiiTEO LOAD 
/ S/¥»N AT ta FEET 

IZFT. 

P« /. 40MPS P*I.80KIPS 

Y = 6.00»*. Y=9.60///. 

S-/7(CJ -SIMPLE SLfiB, COHCENTWirED LOAD 
isPAN AT 6 reer 

err 
P - 2.60*/* P*S.60 A-//W 

Y*/.SOi*f. Ys2.40i*/. 

S-/8(C)-S/MPLE SLRB,  CONC£NTRftr£D LOAD 
/SPäH Ar 4 r££r 

I P-t-.SOKm P'S.30HI/>S 

r=.80if*. / = /./ö//V. 



-II- fiLLOWRBLC  SLfiB LOADS 
(CONT/NUCD) 

S-I9(C) -COHT/NIOUS  SLfie, CONCCNTRftTED 
LOAD, 2 SPAtiS AT e FE£r 

P* P 

2.42' \        *.**' /.7S'\ 4.**' 
£ err      ^ TTr        ^A 

MAX/MUM fiPPLHD LOGOS 
fiLUMNOM 

T-ll T-a 

P=3.40**3 f>*4i30iaps 
y-Z.^O/Af Y~2-30/*.\ 

S-20(C)- COA/T/H/OUS   SLAB, COnC£NT**rCD 
LOAD, S Sf>/9/*S AT   4- rE£r 

P* R 
A331     a.*7' 

*rT.        A      «rr.        Ik. A-     *rr        A 

P = S./0*/*S\/D*6.£C*/AS\ 

y=.SO/*. y*.90//v. 

s-2t (c)-coHr/Moos SLtie, co/vc£svr#/?r£o 
LOGO,  4 SPAMS A7  3 F££r 

kas'\ j.ts' t.o'\   z.o' 
A.  3 FT.    Z   3rT.   A   xrr    Z   IfTr   A 

P = 6.SOM*S \P*8.GO*IPS 

Y =.30 IH. Y-^OiN, 

S-22 (C)- conr//v/oos -SCAB,coHcenrRATCD 
LOAO,   s SPAMS AT St  /TCJfr 

A zrr. A srr. A zrr A srr. Z *^r A srr A 

P =/0.20mn Pa/3. 00*/PS 

y=JO/*f. ys.SO/M 

tCQ/TICfiL POSIT/ON 



ßLLOWRBLE  SLAB   LORDS 
(coNr/noco) 

■13- 

S-Z3{U/J   -SMPte SLffB,   UNIFORMLY 
VARYING LOAD, I SPfiN fifT 4 FttT 

(if, 
4F 

UJt 

rofi OF FILi.- 

MRXIMUMPPPLILD LOADS 
MfiGNZSIUM T-a 

vu^O 
Y * l.30lN. 

W2-4UJ, 
u), = I.OOKS.F. 

ufg* 4.20KS.F. 
Y s /'30 /v. 

UJ2-ZUJ, 
LU,= I.70KAF. 
UJI* 3.SOH.S.F. 

Y - ISO IN. 

OJ^IjUJ, 
ui, - 2.3OKJ.?. 

UJZ-3'OOK.S.F. 
Y =1.30 IN. 

U/z^U), UI,JZ=2.70KS.K 
Y c /-SOIN. 

LORD LINE 
MAXIMUM LORD AS   FOR   RN 
£QUiyRL£Nr FLUID  RRCSSURC 
OF   7S CB.  P£R CU. FT. 

S-Z4 (UV)-BULICHeAD     OK    ßETAlMIUS 
WAL'. - AKICHOZto 

\ 
^ 
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SPECIFIC APPLICATION 

(Slabs) 

APPLICATION 

I.  BUILDINGS: 

Floors 

Roofs 

Siding 

Foundation Plate (Light Loads) 

II. BRIDGES: All types 

Decking 

Sub-Flooring 

Bent Bracing 

III. CULVERTS 

Abutment 

Footbridges; Fixed, Floating 

General 

Ribs longitudinal 

Ribs Transverse 

Headwalls 

REFERENCE FOR LOAD 
MTA 

S-5(U) to S-7(U) 

S-l(U) 

S-l(U) 

S-5(U) (approximately) 

S-21(C) and S-22(C) 

S-22(C) 

S-21(C) 
(Normally, P/A will 

be well below any 
critical value.) 

S-5(U) to S-7(U) 

S-l(U) to S-5(U) 

CU-1 to CU-4 

S-5(U) and S-6(U) 

S-2(U), S-3(U), 

S-4(U) and S-23(UV) 

(Loading will depend on 
method of support.) 
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APPLICATION 

IV.    ROADWAYS 

Beach Landing Strips, Treadways, etc. 

Surfacing; short impassable stretches 

Guard Rails 

Approach Ramps 

V. BULK HEADS AND RETAINING WALLS 

General 

Low Head Dams 

VI. MSCELIANEOUS 

Tanks,  Circular 

(Water, Sewage, etc.) 

(Canvas Lined?) 

Work Benches, Shelves,  Counters, 

Drying Racks, Seat Benches 

Wharf Decking 

Truck Beds 

Truck Sides 

Surface Drains 

Earth Covered Shelters 

(Fox holes, dugouts, bomb shelters) 

REFERENCE FOR LOAD 
DATA 

(Landing Mat Loads) 

(Landing Mat Loads) 

S-l6(U) and S-19(U) 

S-21(C) and S-22(C) 

S-5(ü), S-6(ü), 
S-15(UV), and S-23(S) 

S-15(UV) 

(Transverse tensile 

strength of the long- 

itudinal Joint must be 

determined.) 

S-l(U), S-2(U), and S-5(U) 

S-6(U) and S-7(U) 

S-21(C) and S-22(C) 

S-5(U) and S-6(U) 

(Either Landing Mat Loads 
or no critical Load.) 

S-5(U) and S-6(U) 
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BEAMS 

The extruded landing mat can be built-up into beams which will have almost 

unlimited possibilities.    For the purpose of this report only the simplest and 

most versatile sections were selected for analysis. 

An effort was made to select sections that would involve simple beam me- 

chanics in a specific adaptation.    Beam sections were kept symmetrical and loads 

were calculated for laterally supported beams. 

Each beam section has two section moduli, a condition of no importance in 

the aluminum beams for which the tensile and compress ion yield stresses are 

equal.    For magnesium beams the least bending moment value was used so that there 

is no need for designating a top or bottom for these beams. 

For beam sectlomconsisting of two B Extrusions, the section modulus was 

determined neglecting 2.k5 Inches of the splice connection edge because of the 

possibility of local buckling.    The resulting sectlor modulus was greater than 

that for the entire section.    Therefore, buckling of this outstanding leg would 

not indicate failure of the beam. 

Beam Sections 

Three beam sections,  for both aluminum and magnesium,  were developed and 

are shown in T&ble B-l,  Sheet 19 and in TableB-8 ,  Sheet  26 .    It can readily 

be seen that the extrusions used in each case can be arranged in a variety of 

ways without changing the properties as given.    For example,  the extrusions may 

be reversed froti the position shown.    In either position they can bt- separated 

by spreader blocks to any desired width. 

Extrustions A and B were not used singly  or In combination with each other 

because of the unsymmetrlcal section which results.    This is not meant to imply 

that for light load conditions, such as those that are encountered in one story 

buildings &ad sheds,   individual extrusion beams cannot be used, for which case 

use l/2 the loads shown in the beam tables. 
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It became evident early In the study of beams that box type beams and 

girders would be difficult to fabricate from the extruded landing mat In Its 

present form.    The necessity of transferring shear across the corner connection 

of a box section makes Its fabrication impractical.    It can also be seen that 

beams of any desired capacity can be fabricated simply by the addition of ex- 

trusions to sections shown In Drawings B-l     and B-8   .    The box girder Is not 

needed. 

Beam Lengths 

The analysis and presentation of beam data Is separated Into three span 

ranges.    The divisions are, spans up to twelve feet, spans from twelve to 

twenty-four feet and spans from twenty-fo»ir to forty-eight feet.    The first 

two divisions consist of beams fabricated from Extrusions A or B; the third di- 

vision consists of beams fabricated from the landing mat as a unit. 

Beams having spans less than twelve feet can be fabricated from the mat by 

separating the A and B Extrusion and using each part as It is.    For beam fab- 

ricated from the  Individual extrusions having spans greater than twelve feet, 

two splice connections have been developed.    The details of these connections 

are shown in the section on Joints.    (Sheet60   ). 

Beams fabricated from full width landing mats are generally limited in 

capacity by longitudinal shear in the splice connection between Extrusions A 

and B.    Load values are tabulated for the section as is,  and for a similar sec- 

tion in which the mat is modified in the field by the addition of l/k inch rivets 

or bolts equally spaced between the shop rivets connecting Extrusion A and B. 

A long span beam using these sections can be fabricated lapping the panels with 

staggard end Joints.    For example,  to build a beam having a span of thirty-six 

feet with a capacity indicated in Table  B- 6   , Sheet 2k   ,  ten landing mat sections 

are required.    Except for a six foot length at each end of the beam the full 

width of the beam is twice the effective width.    The splice connection is similar 

to that shown in Drawing  J-5     , Sheet 65   ,  for long span individual extrusion 

N 
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beaiBs, except that the length of the splice plate is extended to twelve feet. 

Loads and Stresses 

The following tables contain the maximum uniform loads and maximum con- 

centrated load at mid-span for various span lengths for the sections shown ij 

Drawings Bl and BÖ.    These values are based on the yield point stresses as 

given In Tables Bl and B8.    For the sections and spans for which shear was a 

controlling factor the maximum concentrated load which can be placed any where 

on the beam is alt>o given.    For all other cases this load is equal to the max- 

imum concentrated load at mid-span. 

The transfer of applied loads to the edge of the beams in most practical 

applications is not a problem, but for very high concentrations of load, 

physical testing will be required to determine the ability of the different 

edges to receive such loads.    Several methods for transferring reaction loads 

to supports are shown in the section on Joints,  Sheet 6k, 
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BEAM   DEGiaU  DATA 

ALUMINUM    LAHDIKJG   MAT   T-ll 
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OJ   OJ 

c. 

— X 

secTiou  i 
2.   eXTKUS/OKIS  'A'' 

secnoH z 

TABLE    B-l 

aecTiou 
i 

jecrtoKi 
z 

secnou 
3 

AKCA 9.IZ e..9o Ib.OZ 

WT. pee FOOT 11.4 6.63 ZO.I 

IK* ZOS.b 97. Z 1047 

c, 7.67 7.11 13.13 

C/ 7. 22 «5.6* 1330 

z, ZS.7 13.7 16 6 

*t 26. Z 17. Z 77.3 

M- KIP  PT 74.7 39.9 ZZ* 

T rp 

ct 

-^ 
 x 

LHH 
DESI&h-l    3Tiee3St3 

T£KI3/CM - 3S, ooo   PS/ 
COMfBCSSlOhJ- 33,000    Pat 
SHCAK • 24, OOO    Pil 
BAAKISIO • 36, OOO     PS/ 

OtCT/OtJ   3 
t    PULL WIDTH   MATS 

V 



-Ä)- DßAWIfJG 
YIELD    POtUT   LOADS     POK LATBeALLY    SUfPOKT&D     BBAM3 
ALUMIUUM  LA/JDitJO   MAT    T-H BBAM   SPAM      6   TO /g   FSaT 
eXTKUaiOfJ   U" 

B-Z 

TABLB    Ö-Z 

\pBeT 

L 

LOADS                        1 
W K/FT \P            1 

1,             i              J f..     ^         I.M          V      .      l 

K./PT 
MßLeCTKtl-l f 

KIPS 
D*ri.ierion\ 

IhJCMS     l 

6 /6.60 0.24 49.6 O.I9 

7 IZ.ZO 0.32 42.7 O.ZQ>   1 
<5 9.35 0.4Z 37 4 0.34   \ 

9 7.33 0.34 33.2 0.43  \ 

IO S.9d 0.€>b 29.9 0-53 

II 4.94 060 ZI.2 0.64 

'2 4.lb 0.93 23.0 0.76  | 

/ BOLT   AMD 
§£PAeATOK BUXJC 
ATs't O.C 

1» Either edge of section may be 
used as top, depending on 
application* 

2» See the section of the report 
on connections for reaction 
details. ( Sheet   60 ) 

3. Beams of greater capacity may 
be fabricated using several 
sections. The load will be 
proportional to the number of 
sections. 

li. The extrusions may be orientated 
several ways without changing 
the properties from those of 
the section above. Several possible 
combinations are shown at right« 

CCMTIUUOUS 
WOOD MeMaaz 

txAMPLtS 

V-BCLT 

m 
'1 

U^1   UJ 

H 



DeAWIhJG   3-3 
YIELD POINT LOADS FOR LtiTERflLLY SUPPORTCD  BERMS 

-21- 

ALUM/AJUMt LAHOINS  MAT  T-11 
CXTRUSION *B» 

TA5LE   B-3 

BEfiM SPAN £ TO /2 F£ET 

SPAN 

F£rr 

L 

LORDS 
WH/FT _I P 

*          •-            .( L^. rmLM  J\ 

H/FT 
DCTLECTm 

INCHCS 
p 

HIPS 
DCFLECTIQH 

INCHCS 

6> &,B7 .27 Z6.G .21 
7 6.SI .36 22.8 .29 
a 4-98 .47 J9.9 .37 

9 3.94 .60 17.7 .48 
/O 3./9 .14 13.9 .59 
II 2.64 .83 14-3 no 
12 2.22 1.06 13.3 .84 

i BOLTfiUO 

dTs't o.c 

1» Either edge of section may be 
used aa top, depending on 
application* 

2» See the section of the report 
on connections for reaction 
details.   ( Sheet 6>o) 

3» Beans of greater capacity may 
be fabricated using several 
sections»   The load will be 
proportlenal to the number of 
sections» 

h- The extrusions may be orientated 
several ways without changing 
the properties from those for 
the section above» Several possible 
combinations are shown at right» 

u 

1    üb 

BOLT 
m 

CONTlrJUOUS 
I       WOOD MSMBe*- 

J. 

EXAMPLES 
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DRAWIKiG      ß-4 
YIELD PO/NT LOfiDS  FOR LGKRGLLY SUPPORTED BEtiMS 

OCUMINUM LtiNOIN& MAT   T-ll 
EXTRUSION *R* 

aEGM SPAN 14- TO 2* F££T 

SPAN 

reer 

L 

LOiODS 
yy H/FT 

1 
P 

L          L          . U*-*\ ̂ M^ 
K/FT INCHCS HIPS 

DirUCTfON 
fiCMCS 

.1 3. OS /.so 21.3 /.OS 
/* 2.32 /.£8 /a.a /.33 
/a I.B4 2.'4 /£.& /.TO 
20 I.SO 2.66, /6.0 2.// 
22 f.S4 3.2/ /3.6 2.54 
^4 /.OS 3.74- /2,2 2.36 

11 

I aotr AMD 
ZSPAKATOK OUCCK. 
AT ■a't oc 

1» Either edge of section may be 
used as top, depending on 
application. 

2. ^°ie extrusions may be orientated 
several «ays without changing 
the properties from those for 
the section above» Several possible 
combinations are shown at right. 

3. For beams with spans from 12 to 
21 feet see sheet 6 4 for splice  i 
details. I 

It. Deflection computations are based 
on constant section conditions. 

5. Beans of greater capacity may 
be fabricated using several     |— 
sections. The load will be 
proportional to the number of 
Sections» 

6. For beans with spans fron i.1 to i 
2k feet see sheet «»Star splice I 
details. 

^ 

4— 

J L j   ÜJ 

co/vr/A/oous 
WOOD MfMB£R 

-BOLT 

EXAMPLES 

1 

—l 

r 
— 
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L J k. J 



DBiWMG   B-3 

YIELD PO/NT LOfiDS FOR LATERALLY SUPPORTED BERMS 
ALUMINUM LANDING MAr   T-// B£/fN1   SPAN   14 TO S4 FECT 
£xn JSION  *B" 

TASLt    B-5 

-Z3- 

SPAN 

F£CT 

L 

LOADS                          | 
W  K/    . iP            j 

\             '               .1 U*  J 
H/FT 

DtrLLCTION 
INCHtS 

p 
HIPS Mcms   ! 

14 /.63 /.4S /t.2 //5      1 
16 /.ea /.aa 9.9 /.49     | 

18 .98 2.39 8.9 /.9<3     j 

20 .80 2.97 8.0 ^55   | 

zz .66 3.58 7.3 2.84 
24- SS 4.17 6.S 3.31     \ 

§ BOir /QUO m9tntKATom muxjc- 
AT 3' ± OC 

1» Either edge of section may be 
used &B top, depending on 
application» 

2. The extrusions may be orientated 
several ways without changing 
the properties from those for 
the section above»   Several possible 
combinations are shown at right» 

3» For beams with spans from 12 to 
21 feet see sheet 64 for splice 
details. 

lu Deflection computations are based 
on constant section conditions* 

5» Beams of greater capacity may 
be fabricated using several 
sections»   The load will be 
proportional to the number of 
sections» 

6» For beams with spans from 21 to 
2k feet see sheet (bS tor splice 
details» 

u 
-BOLT 

CONTINUOua 
.L     rVOOO An£MBEA- 

-A 

EXAMPLES 
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YICLD  POIKIT LOÄDS   POR  LATEBALLY   SUPPOKTtD    BCAMS 
ALUMIUUM   L4MD/MG  MAT    T-Il BBAM SPÄH   BA   TO 46 Feer 
FULL   WIDTH   MAT   WITH HO MODinCATlOMS 

TASLt    5-6 

\mmT 

L 

LOADS* 
IN K/*r r   . mm« 

coHUumrtd 1—*—A t- Vi   J . tit   \ r 's  n - 7t "i 

K/FT. 
oerucnou 

Kirs 
oenicvoH 

INCHtS 
LOAO       \ 

c        ! 
24 in .66 30.4** 1.36 /J.2      | 

1*0 1.06 /.36 60.4*m 2.ZO /S.Z     \ 

32 .95 2.03 ZB.t 606 IS. 2 

36 .(34 2.90 ZS-Z 4 06 16.2. 

40 ,76 4.01 22.3 4.75 15.2 

44 .69 £33 20.6 5-75 I5.Z     \ 

143 .63 e.90 i6.e 667 15.2     \ 

rn   rp 

* Values are based on the properties of two panels. 
** These values are determined by the shear on the 

riveted connection between extrusion A and 
extrusion B. 

1. See sheet 65?or details on the necessary splice 
connection. 

2. Hither edge of section may be used as top , depending 
on application* 

3. Beans of greater capacity may be fabricated 
using several sections. The load will be proportional 
to the number of sections. 

lt., See the section of the report on connections 
for reaction details.   (Sheet   Go ) 

5« Deflection values are based on the properties 
of the tiro panels. i     .L \ J 

;%. BOLT    AKJO 
aCPAKATOK.   BLOCK. 
AT j' t   OC. 



DZAWIKIG    Ö-T 
YltLLD   POISJT LOADS   FVG   LATE/SALLY   SUPPOZTSD   ßBAMS 
ÄLUMIUOM  LANDIUO  MAT    T-ll BCAM   SPAKJ    24   TO 46  FglT 
PAHet  MODIPIBP BY rue AOOITIOM 
C? %' KIVETS   BfTH/ttKI  BX/aT'tJ» 
Rivers iu COKIMKTIOAJ B»nwJ 
etxTirusiou  W AHO'B" 

-ZS- 

TAZLt   e>-7 

peer 

L 

LOAOS" 
*/    kL/rr 

' 
MAXIMUM 

MOV/US 

COHCtHTUm 

LOAD 
K 

i >- t- *■/ y   1 r Tt - —' Tfc -1 

K/rr iKicues 
p 

KIPS 
oerLtcriou 
/Mcues 

24 3. 13 Z. 14 J7.6 1.72 30.4" 

Z6 2.31 Z 9Z 3Z.2, 2.34 30.4*' 

3Z 177 3.73 zai 3.06 29.Z 

36 1-40 4.63 ZS.I 4.03 Z3 Z 

40 1.13 S93 ZZ.3 4.73 Zb.£ 

44 93 7.1 A 10.5 3.73 Z0.5 

4S .79 6.59 IB. a 6.37 18. a 

* Values are based on the properties of two panels. 
** These values are determined by the shear on the 

riveted connection between extrusion A and 
extrusion B. 

1. See sheet Wf or details on necessary splice 
connection. 

2. Either edge may be used as top, depending on 
application« 

3. Beams of greater capacity may be fabricated 
using several sections. The load will be 
proportional to the number of sections. 

U. See the section of the report on connections 
for reaction details. (Sheet bo) 

5. Deflection values are based on the properties 
of the two panels. 

5 

ri 

-Jhd 
"-v^ BOLT     AUO 
sePA^ATcne:   aLoc* 
Ar s't o.e. 



-2i- DZAWI/JG    5'A 
OCAM   DtSIO/J   DATA 

A44<SA/eSIUM    iAUO/HO   MAT    T-a 

X_ 

ÜJ       ts 

c, 
c, 

L_ f 

Z eKr/eustotJA 'A' 
TAßLt   ß'6 

secrtOM 
i 

secrtoAJ 
z 

secr/oM 
s 

A et A 6.O6 4.76 to.3Z 

WT. per fioor /or 6.3 i9.Z 

/x« Z4I.Z izs.e 1511 

c, ZÖ6 7 66 /4.Z7 

Cz r.93 5.63 /3.9Z 

z. ao.s /b.9 lOG, 

** 30.4. 2.Z.I /06-6> 

M-ICIP FT 63.2 35. 1 ZZI 

TeUSIOK/ 36jOOO *3I 
coMPgessioKi zs.ooo fai 
3*/eAe zz,ooo Ps 1 
BtAeiue 4.5,000 psi 

c, 

I ^ 

oecrtOAJ 3 
Z POLL   WIDTH   MATS 



DRAWIKIG    B-9 

YIELD   POINT LOADS FOR L#r£RALLY SUPPORTED BERMS 
M/9SA/e3/UM   LGND/NS  t/l/RT    T-3 OC*/*   SPA/V G TO /S tT£r 

-27- 

TA&Lt   S-9 

SPAN 

FCCT 

L 

LOADS 
W H/FT *'    I 

.          L         .1 .H . 'i- ^c ^ 
*4 DtFLtCTION 

INCHCS 
p 

HIPS 
OtFLSCTtON 

INCHCS 

£ 14.0 026 42 0.2I 
7 10.3 0.3S 36 o.se 
a 7.90 o.t-e 31.6 0.37 

9 6.23 O.S9 28.1 0.47 
ID 5.0S 0.72 25.2 o.sa 
II 4.17 o.aa 22.9 0.7/ 
12 3.S/ /.04 21.1 0.64 

1. 

2. 

£ither edge of section n»y be 
used as topr depending on 
application» 
See the aeotion of the report 
on connections for reaction 
details. ( Sheet 6o) 

3» Beams of greater capacity may 
be fabricated using several 
sections* The load will be 
proportional to the number of 
sections» 

lu The extrusions may be orientated 
several mys without ohangin' 
the properties from those for 
the section above» Several possible 
combinations are shown at right* 

0) 

§ BOLT  tHO 
aemtmAmm BLOCK 
AT j't ac. 

t 

2 

cofi/rtA/uovs 
WOCO /H&tBVI 

BOLT 

kÜ   LU 

-X- 

£XRMPL£5 

f 

1 

i 

L J k 

i 
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Y/ELD   POINT  LOfiDS 
MAGK/eSlUM UlNDtNG MfitT T-6 

TABLE.    B-JO 

0RAWIK1G    B-IO 
FOR LATERALLY SUPPORTED BEAMS 

t3£*M SPHM 6  TO /2 FEET 

SPAN 

FCCT 

L 

LOGOS 
*/ H/rt P 

L       L          .♦ U^-J UVg^l 
H/rr 

omtcnck 
IMCH£S 

OCPLCCTION 
INCHCS 

<o 7.75 .27 23.3 zz 
7 5.71 .36 SO.O .29 
3 4.38 .47 17.5 .36 

S 3.15 .61 /5.6 .49 

fO 2.80 .74 I4JO .59 
n 2.31 • 91 /2.7 .73 

/2 1.94 I.07 //.7 .86 

i BOLT  /WD-S 
asnuemte BLOCK 
4r 3't oc. 

1. Either edge of section may be 
used as top,, depending on 
application. 

2. See the section of the report 
on connections f oar reaction 
details. ( Sheet 6>o ) 

3» Beans of greater capacity may 
be fabricated using several      , 
sections. The lead will be 
proportional to the number of 
sections. 

It» The extrusions nay be orientated 
several ways without changing 
the properties from those for     ' 
the section above. Several possible 
combinations are shown at right» 

u 
BOLT 

COHTIhJUOUS 
yrooo MtMStRS 

rih 1       L 

77 

£XGMPL£S 



DBAWIUG    B-H -29- 
y/£LD PO/NT LOADS   FOR LfiT£RfiLLY SUPPORT£D BERMS 
MasneSIUM  LfiNDlNG MfiT    T-B BEfiM SPftN/S TO S4-F£ET 

TABLB    B-// 

SPtiN 

peer 

L 

LOGOS 
W   K/FT P 

C         L • » L v« . ■ v* .! 1       /x   m -•y«  •! 

K/FT 
DEFLCCTIOk 
IMCHCS Kins 

ocFtscrioH 
tMCHCS 

11 2.sa 1.43 /8.0 A/S 
/& 1.94, /as IS.7 A49 
/a /.S6 £.36 /*./ A90 
20 A27 2.94 /S.7 2.36 
22 LOS 3.64 /AS 2.3S 
2<h .a€ 4.13 /0.3 3.32 

\9 

0) 

5t 

# aocr AK/o 
3£PAmATO*  BLOCK- 
AT 3' t   O.C. 

1» Either edgs of section may be 
used as top, depending on 
application. 

2» The extrusions may be orientated 
several ways without changing 
the properties from those of 
the section above. Several possible 
combinations are shown at right» 

3» For beams with spans from 12 to 
21 feet see sheet *>4 far splice 
details» 

U- Deflection computations are based 
on constant section conditions» 

5» Beams of greater capacity may 
be fabricated using several 
sections» The load will be 
proportional to the number of 
sections» 

6» For beams with spans from 21 to 
2k feet see sheet «>S for splice 
details» 

15 

\ 

U UJ o^ 

CONTINUOUS — 
WOOO M£MBCR 

BOLT 

"V 

1 

\ 
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EXAMPLES 



■JO- 
DRAWING     5-/2 

y/£LÜ POINT LOQOS FOR LATERALLY SUPPORTED BERMS 
M»GN€SIUM   LAND NG   MAT   T-B 
SXTRUSIOH   "B" 

TABLG      a-lZ 

BEAM SPAN   /4 ro S4   F££T 

SPAN 
LOADS 

W   A /" p 

I   , ^           L.               ^ t-Vg ►! U4-4 
L 

H/FT INCH£S 
p 

HIPS 
OEFLCCTIO* 

INCHES 

14 f.4-3 /.47 /o. o /JO 
16 1.09 /.9I 8.7 I.S3 
18 .66 2.43 7.8 1.95 
20 .70 3.0/ 7.0 2.42 
22 .68 3.65 6.4 2.92 
24 .48 4.2S 5.7 3.39 

fOOLTGUD 

V 

1. Either edge of section may be 
used aa top, depending on 
application. 

2» The extrusions may be orientated 
several «ays without changing 
the properties from those for 
the section above. Several possible 
combinations are shown at right. 

3. For beams with spans from 12 to 
21 feet see sheet 64 for splice 
details. 

It. Deflection computations are based 
on constant section conditions. 

5» Beans of greater capacity may 
be fabricated using several 
sections. The load will be 
proportional to the number of 
sections. 

6, For beams with cpans from 21 to 
2li feet see sheet &< for splice 
details. 

1   ' 

U 
BOLT 

t 

CONTIGUOUS 
WOOD VieMBCA- 

N! 

77 
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EXAMPLES 
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oeAwi/je   a-is 
Y/£LD POINT LOADS FOR LflTQRftLLY SUPPORTED BEftMS 
Mf>SN£S/UM LAMDIMS   M*T   T-B B£H*> S/*IH     S*   TO 40 F£ET 
FULL  WtOTH MAT WITH   UO  MOOIFICATIOKI 

-3/- 

TABLE   5-/3 

[SPAM 

IretT 

L 

LOADS *                             i 
W K/fT. P 

HOVIN» 
coNCfMTMmel 

LOHD       \ 
MlttS 

L.-     J U vg J M4-i 
„MW 

K/FT 
oertscriON 

INCHES 
OVLCCTfM 

IHCHCS 

24 LOS .81 2S.2** I.30 12.6 
se .30 1.28 2S.2** 2.06 12.6    \ 
32 .79 /.92 25.2 * * 3.08 12.6    \ 
36 .70 2.73 24.5 4.SO /2.6 
4-0 .63 3.74 21.9 5.25 t2.&   \ 
44 .57 4.96 19.9 <S.32 /2.6   \ 

48 .55 6.4/ 18.4 7.59 12.6   \ 

* Values are baaed of the properties of tiro panels. 
•♦ These values are determined by the shear on the 

riveted connection between extrusion A and 
extrusion B» 

1* See sheet 65 for details of the necessary splice 
connection. 

2. Either edge of section nay be used as top, depending 
on application. 

3* Beams of greater capacity nay be fabricated 
using several sections.    The load will be 
proportional to the number of sections» 

U» See the section of the report on connections 
for reaction details. ( Sheet 60 ) 

5. Deflection values are based on the properties 
of the two panels» 

rn   m 

Ch 

«0 \ 

BOLT «, 
BLOCK,  , 
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DPAWim     Ö-/4 

Y/£LO POINT LOADS rOR LfiTERfiLLY SUPPORT£D BEPMS 
M*6Nes/uM c*NoiN& Mar r-s  i u      ee*t* SP** e* TO «e mr 
PffNüL MODtrtSD BY rH£ AODtriON OF i/+" c 

Rivers BETweeN £y/sr/N& mrers IN 
CONNCCTION BfTWttN CXTRUSIONS */^^/O*B0 

TABLt     5-/4 

SPAN 

für 

L 

LOADS                                    \ 
v* K/rr- p MAXIMUM 1 

moviN6 
cowcowTOBaJ 

LOGO       i 
HIPS        \ 

rr v    : l-«Vif    m 

n/rr 
OCFLtcr/ON 

IMCHCS 
P 

INCHCS 

a* 3.0S 2.34- 34>.6 1.89 2£.2 
28 2.2.4 3.21 336 2.58 2S.2   \ 
3S /.7Z 4.21 27.S 3.38 26.2 

36 /.36 S.B3 24.S 4.28 24.6   i 
40 /.IO a.sa 2/. 9 5.30 21.9   \ 
44 .9> 7.96 /9.9 6.40 19.9    \ 

48 .76 9.42 /S.4 7.67 18.4-   \ 

1. See sheet &9 for details on necessary splice 
connection« 

2» Either edge nay be used as top, depending on 
application* 

3. Beams of greater capacity may be fabricated 
using several sections. The load will be 
proportional to the number of sections. 

It» See the section of the report on connections 
for reaction details, ( Sheet feo ) 

5. Deflection values are based on the properties 
of the two panels. 

o> 

«6 

BOLT »HD 
ae^AKATom atooc 
ir s't o.e. 

iT1 

ft 

5 
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SPECIFIC APPLICATION 

(Beams) 

ITEM 

I.      BUILDINGS 

II.    TCWERS 

Flooring Framing 

Roof Framing 

Grade Beam 

Control 

Elevated Tank 

Drying (Parachute) 

III. BRIDGES 

Fixed 

Floating (Stiffener Girder) 

Ferries 

Bents  (Trestle & Pier) 

Sills and Caps 

Bridge Repair 

REFERENCE FOR LOAD 
DATA 

B-l to B-5 
B-8 to B-12 

B-l to B-lk 

B-l to B-llt 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-14 

B-6, B-7, B-13 
and B-l»* 

B-l to B-11+ 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-lk 



-3^- 

ITEM 

IV. MISCELLAKEOUS 

Grease Rack 

Hose Drying Rack 

Long Ridge Poles 

Covered Walkways 

Storage Rack 

REFERENCE FOR LOAD 

DATA 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 

B-l to B-5 
B-8 to B-12 
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COLUMNS 

Single extrusions will be used as struts in structures only where condi- 

tions are such that they may be laterally supported. Generally, columns will 

be built up of two or more extrusions. The information which follows is limit- 

ed to true columns, where the unsupported length is a consideration in the load 

carrying capacity. 

Allowable loads were calculated to produce specified yield point stresses. 

Any factor of safety may be applied for a particular condition. 

Column theory as Illustrated by the composite curve on Drawing No. CT-1, 

Sheet 37 , was used in determining the allowable concentric loads on built-up 

columns. This approach is based on classic column theory, with the crippling 

stress limitations for aluminum as recommended in Paper No. 970, "Specifications 

for Structures of Aluminum Alloy 6o6l-T6", as reported in the Journal of the 

Structural Division of the American Society of Civil Engineers. For magnesium, 

crippling stress limitations were used as given in Technical Memorandum No. 15, 

"Crippling Strength of Magnesium Sheet and Extrusion", published by the Dow 

Chemical Company. 

End Fixity Condition 

The column sections were investigated for the end fixity values, k. equals 

1.0 and k equals 0.75* (Where k is 1.0 for pin end conditions and k is 0.5 for 

fixed end conditions.) Ordinarily the value for partial restraint (k ■ .75) 

should be used unless tests or known conditions Indicate a higher or lower value. 

Aceidental or Unknown Eccentricity 

Eccentricity caused by fabrication or construction is assumed to be 

ec/r* » O.25, where: 

e = eccentricity in loading 

c = distance to extreme fiber subject to compression 

r = radius of gyration 

The equation that follows was used to determine the allowable bending stress 

V 
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produced by the assumed eccentric loading: 

''".L'-n'-tV" 
Where 

f    Is the maximum bending stress that may be permitted in addition 
b 

to the uniform compression. 

P/A is the average compressive stress on gross section produced by 

the column load,  P. 

f is the allowable compress ive working stress for the member con- 

sidered as a beam. 

f    is the allowable working stress for the member considered as an 
c 

axially loaded member. 
TT   E 

f     ■■• i -i  where L/r Is the slenderness ratio, 
ce    (L/r) 

The preceeding equation results in a trial and error solutior for the maximum 

allowable load. 

The same formula can be used in any special application to design a member 

subjected to combined bending and axial stress. 

Spacing of Wood Blocks 

The spacing of the wood blocks between the extrusions used to build up the 

section was determined by considering the individual extruded sections as columns 

of length equal to the spacing of the blocks.    A very conservative assumption of 

end fixity,  k = 1.0,  was used for these individual columns. 

Selection cf Bolts 

2024-T4 Aluminum Alloy bolts were used to design all Joints for both th<ä 

aluminum and magnesium columns.    Replacement of the aluminum bolts by bolts o'f 

steel or of other materials is certainly acceptable for field operationc. 

Allowable loads for the bolts were computed using minimivm guaranteed ahear 

stress for  2024-T^ Aluminum Allr\y t^nd uinimum guaranteed bearing yield ütress 

for 6061-T6 Aluminum Alloy or ZK6OA-T5 Magnesium Alloy. 

1.  Previous reference  (Paper 970). 



DFAWIKIG     CT-l 
•57- 

euLaie   cum/e.   (Moar/eo) 
% = pis* 

z O 

*t 
SHCBT iK/reKMSDIATt LOUG 

COLUMN COLUMKl COLUMN 

DZAWK/G        CT-l 
COMPOSIT    COLUMN     CO-TI/C 



-35- ALLOWAm.*    COLUMSJ    LOADS     DßA^lhJ&    C-/ 
POU3LS   eXTBUS/OAJ   'A ' ALUM I hJ UM   COLUMN 

2*4  BOLT- SO24 T4 4L ALLOT- 
3i eeQD. 

£-*** ^;*"x 3' HAEDtVOOO  BLOCiC 
/« Keo'o. 

TYPICAL  ceoss secriOKi 
psopeievBs 

ABCA -A   »   912 /*J* 
MoMtur or iMeem* ' If * //• SO /H4 

KAO/US or aymtr/oM • r* * i. is tu 
LOADING   AMD   END   CONDITIONS 

-L ri! 

\Pcm X 

x -Ht--e r* 

Pee ]PAUO*/ABLe 'PALLOtVABLt 

coMDinotJ i     coKiario/j n     couomou m 2 
COHCBHTKIC LOLOIHO     COHCtUTmK LOAD/Ud      CCCSUrmC LCADIUO 
nu e*Joa- k»/ FAKTIAL gesTKAiMT       e c/r'izs 

k*,-r£i PiutKios-  k*i 
TABLS    C-l 

COKIDITIOhJ  JS 
tCCtUTKIC   LOAOIHO 

ec/r'*.23 
PAKTIAL mt*rmAiur-k*.-a 

COLUMN LMjaru 
weee suxxa 

lUCHIM 

Of wooo 
BLOCK» 

sma,m in ctLLs 

nooesLoatM* 
ALLOlA/ABLe      LOAD 

mr tUCHI» 
aouomoH i 

Kip» 
anomen a 

KIPS 
coHomou m 

KIPS 
OBUomena 

KIPS 

18 144 €12.2x3 4 46 39 loo 47 75 
ll IB» 6*22*3 4 42 7/ HO 33 66 

IO /to 6»2.2*3 4 38 03 ISO S3 ioe 
9 ioa 6*2.2*3 4 34 /OS 163 77 124 

a 9« 6*2.2*3 4 30 It6 eie 52 '44 

i. fuevAL. mesTmAiur or   km.rs CAM HOMMALLY a* AsauMto  IU armucrumAL oeaio/u 
rom Boirreo ce evereo coA/Micr/oK/s. 

2. ec/r* *.as    iMueiee e*eccaurieiciTY, C + DISTAUCB  TO e*riea*te rm*m. 
rm BAOIUS  or orrATio+J     THIS    yAt.ua   or  ec/r* /a MOMMALLY  ASSUM»O   TO 
ex/sr TO TUKS IKITO ACCOUKIT  AA/T LACK   or STeAiwrivsss   AKID AUY luoeTemMiutn 
ecceuneiciTY in LCADIAJO - ooes A/OT PKOVIO» rom AUT KKIOWAI  eccswrniciry. 

3. IU BACH CSLL A BLOCK 13 PLACBO PLUSH WITH tACH B-KIO OT TVS COLUMAJ. 
TW<? BOLTS ABS PLACM THmOUO* CACH BLOCK OKI 4 if IMCHtS Fmo** 
MACH    BHO. 



DEAWIhiG   C-2     ALLOMABLt      COLUMN    LOADS 
DOUBLE.   £XTeUS/OA/   'ß" ALUMIKJUM   COLUMN 
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4 1.4 BOLT-SO 24   r4   ALUMMUM ALLOY 
32 eeez'o 

e * s.s * s AM/eotvooo aioc*c 

TYPICAL   ceoss  secrioM 
pzopeisTits 

ABBA  - A*  &-90 Hj' 
MOM&UT or iHeer/A - J? * 9.42 IKI* 
ISADIUS   OP GyiTATlOH-• rt   x in IN. 

LOADING   AKiö BKID  COMDITIOUS 

\Pce 
COHDITIOU  I 

coKiccsrreic LOADIMQ 
PlKI  ttHDS    km I 

Te 

PCK. 
COtJDITIOM  IT 

couceunac LOAP/AJO 
pter/AL KesTKAiur 

k- .TS ' 

X' 

P ALLOtVABLt 
COMDIT/OH   m   - 
eccaKnnc u»o/*js * 
ec/r* e . ts 

p/Ki euea-k*i 

PALLOHä&U* 

COUDITIOKI  IT 
eccaurmic cowa 
ec/r**,gs 

fueriAL eesTBAiw-k?TS 

TABLt   C-Z 

l uHSupfomrie 
tOLI/MAJ  LetJSTH 

DlHtHSICNS 
or 

(VOOO SlCCKS 
IKICHBa 

orwooe 
bLocet 

pee catu 

smc/wa w ctu* 
{ vo $ or    , 
WOOD BLOCKS 

tKKHea 

MLLOWABLB    LOAß 

peer incuts 
coHomou T oouomo*/ s 

KIPS Kims KIPS 

12 144 6*2.2*3 4 A6 47 79 33 59 
II 132 6*22x3 4 12 3S 94 4» 69 

IO 120 ex 2.2x3 4 36 66 IIS 51 31 

9 106 6x2.2x3 4 J4 ao 144. 60 96 

6 96 6*2.2*3 4 SO /Ol 166 73 Hi 

i. PUBTIM. etSTKAiur or k» .TS   CAM HOKMALLY as   AASUMSO /H sreucrvmAu   pesiasj 
POK  aoLreo  ott Kivtreo coumcnoMs. 

2. ec/r* w.ts   tvnamt   e » «cc*v7«/c/7r /   c * o/srAvee-TO exrmeMe  p-ia&e, 
r* KADIUS      OP"   OYKATIOhJ .    THIS    /ALi/B    OP    CC/r* IS   HOeMALLY   ASSUMtO    VO 
exisr TO THK* IUVO ACCOUNT ANY LACK  OP sTeAianTHtss AUO ANY ivoerwtiwMATe 
BccKKmeicnrr itJ LOAO/ua - DOBS tJer PCOI/ZOB POK A/JY KNOWN eccsKimarr. 

3. IKI BACH CBLL   A   BLOCK    IS    P»LACBO   P-LUSMl   WITH   BACM   BUD   OP  THe    COLUMN. 
TWO   BOLTS   ACS  PtACBO   THKOUSH   BACH   BLOCK   OKI i   If IKICHBS   PXOM BACH BAJO. 



DBANIKIG C-5  ALLQWAßLd   COLUMN   LOADS-   MTaJSLACSD 
£KTeuS/0\J3   'A 'AKIO *B " ALUM I HUM   COLUMKI 

I.7S5 

$6*2 BOUT- ZOZ4-r%    AL ALLOY 
is meq'o • SP4c»o SQUALLY ALOMO 
COLUMKI    lUH^JTH 

Tfp/cAL   ceoss sacT/o*J 
peorecTids 
4et4- A M e.ot /Ki* 
MOMtUT or lUBKTlA   - /Z s U.eO ItJ* 
KADIUS  Ot-   SYKATIOU - T, s  70« /A/. 

LQ4DIKJG   AHO  £KID   COKJOITIOMS 

PCK 
COAJO/TIOKt   I 

COUCCAJTJOC  LOADIKIS 
PIU UJOS-Jt'l 

COKIOITIOM   11 
ceucBurmc LOAOIUO 
fiteriAL eesTmuur 

l—« 

\pALU)maLe 
COK/OlTlOAJ M e 
BCCENTKK.    LOADlNO 

pin euoa-lcti 

TABLE   C-3 

-~it~-e. 

I PALLOIMABLB 
Co*JOirio*s JS 
ecceuTKic LOAOIUO 

ec/r*T.gs 
purr/AL eeaTKAiw-ka.rs 

UUSUPPOKTOO 
coLUMu Leusn AUOH/ABLt LOAD 

ooHomoH i 
turns 

ceuuTwi B 
KIPS 

COUOlTTCUm 

KIPS 
oouotnou a 

KIPS ner INCHBS 

12 144 19. Z 3Z.C IZ.T 18.9 

il I3Z 24.0 40,0 /S.I 22.0 

10 120 za.e 49.6 17.3 2S3 

9 ioe 33 6/7 ZO.3 292 

6 9* 43.3 73.7 23.4 33.1 

1, Partial restraint of k »»75 can normaUj be assumed in structural design 
for bolted or riveted connections« 

ZV ec/r*' »25   where t e • eccentricity ,, c« distance to extreme fiber, 
v« radius of gyration«   TKia value of ec/rz is normally assumed to exlat 
to take into account any origional lack of straightness and any Indeterminate 
eccentricity In loading« Does not provide for any known eccentricity« 



D&WIH6 C'4   ALLOWABLB   COLUMN   LOAD - DOUBLS  SXTeUSIOKJ  *3' 
AWM/A/UM    COLUMU FOC   LENGTHS   QSEATEe.  THAU   IZ   räCT 

•41- 

3.6.1 

i*.4 BOLT  zoz4-rn  AL.ALLOY- a 4S K*9'o 

THS    CJBOOa  SSCT/OU    SMOWAJ  AB0/£    /£ AT   THC   JO/UT. 
TWO   eXTBUS/OMS *a" F&ZA/I    TH£    COi-UMKI.   TUB   OreeUkF»PlU9 
jofMT fS  poeMeo ev TWO   a roar SCCTJOUS or EXTIZUS/O*J%A* 
TNe- COCATIOKJ  or rue UO/KTF AS TO t^osmoK/ IM LCMSTH 
tS   MOT   SPfCtr/eo   POK &ASe-  OP-   FABRICATlOhJ, 

PHOPe-gT/BS   or coLüMU  CJCOSS  secTiou(BxrizusiohJ *B'OKILY) 

ABBA - A = €-90 IKJ* 
MOMthJT Or  /AJCST/A - Ix  • //.27 /fJ* 
KADIUö  or GTKAT/OKI - rt ■ /.za IU 

LOAD/KIQ    AK/o   EMD    COMDIT/OSJ>S 

—iU-e 

PCK. 

couomoKi  i 
COUCeHTKIC LOADIHG 

f>/AJ «A/OS - k. »I 

X' 

PCK 
COKioir/ou n 

couceuve/c IOAO/AM 
nkjcTiAL KssrKAinr 

\P ALLOWkbLS 

COKIDITIOKl     m 2 
BCCBMTteiC   LOAD/MS 

± 

\PAULOWABUe 

COAJDITIOM    IT 
ecc&UTTBC   LOADlKia 

ec/r*s .2S 
men AL eesTKAiur-k * .7S 

COASr/UOMO 
CX*/ 
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TAÖLE    C-A 

Viusuprvmo 
or 

IMOOO BLOCKS 
/UCMCS 

MJMBtK   Ott 
woe» ewcK* 
feie CSU. 

Menu ÜToq 
OP nvoe BU&a 

MJCM0S    * 

ALLOWABLB      LOAD 

ßEfT lucms cofjo/rraj i zofJDiTiou B couorricujt 
taps         tcirs       Kirs Ml»* 

24 2M 2.2*£.SSAi 3 73 13.3 24.\ 12.2 20.5 

23 276 2.2*3.33*6 3 7.5 I5.Z 26.5 13-4 22.5 

ez 214 2.2*3.3S*b 3 12 16-7 29.0 14.5 24.4 

ZI 2S2 2.2'3.33* 6 3 e>7 16.4 32.2 16.0 26 7 

zo 240 2.2'3.33*<i, 3 (2,3 19.9 35.4 17.1 29.0 

19 226 2.Z*3.33Kb 3 62 22.0 334 13.9 31.1 

16 2ie> 2.2*3.33*(. 3 53 244 43.5 to.a 34 6 

17 204. 2.2*3.35*6 3 55 276 49.0 23.2 36.3 

16, 192 2.2*3.33* 6 3 52 31.1 54.6 256 42.6 

15 /ao 2.2x3.3316 3 43 33.5 62.3 29.1 46.4 

14 163 22*3.35*6 3 45 4C.9 73.1 33.2 55.6 

13 l£6 2.2*3.33 »6 3 41 47.3 84.3 3-7.3 62.3 

1» Partial reatraint of k » .75 can normally be assumed in structural design for 
bolted or riveted connections, 

2» ec/r1: »25 where e= eccentricity, c« distance to extreme fiber, r» radius of 
gyration. This value of ec/r2 ia normally assumed to exist to take into account 
any lack of stralghtness and any indeterminate eccentricity in loading. Does 
not provide for any known eccentricity, 

3, In each cell a block is placed flush with each end of the column. Two bolts 
are placed through each block on it's^lj inches from the ends. Since the location 
of the joint ia not specified, exact spacing of the wood blocks is not specified. 



DBAWIUG C-5 jLLOkVAZLS    COLUMKI    LOADS •   eXPAUD£D 
eKTeus/oAj W ALUMINUM COLUMN     (EXPAMDED BY 
BLOCKS   CUT reOM  .STAKJDAKD   4-* 4 AHD  <ox&   LUMBBC) 
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■20Z4-r4 ALUHIKIUM ALLOY    BOLTS 

CASe A - i'* 4i BOLT - 4e eaq'o 
Bf'x 6 Boer  - 4A Ksalo 

ceoss   secnou 
c*aa 

1YPICAL 
peopeer/es  OF rut se-crious 

CASE A - exrAUoeo   BY BLOCKS    CUT r/coM  4*4 LUMBSC 
WICTTH or COLUMU - w - 3a9 IKJ. 
ABBA  -Am   9/1   /Ajß 
^IOMBKIT or iKiaer-tA - /x *   iB.zy IM* 
eAQus or GYZATIOKI - /j  »   /. 4/4  iu. 

CASE B- ex*AK/peo  BY BLOCKS    CUT rteot*  s,*& LUMOSK 

AV 5. 7*    /A/ WIDTH or COLUMKJ 
ASSA -A -s 9.12 itJ* 
MOM&JT   or  /KieeT/A-Jx   »  48.36 /u4 

BADIUS     or    SYKAT/OU -   fy   *  g. SO   IKI 

LOADIUQ   AHD   EKJD    COKJDITIOUS 

\Pac 
COUDIT/OKJ t 

coucewnsic LOADIKKJ 
PIKI euos • k'/ 

Pee 
COfJDITIOKI    zr 

COfJCtNTglC  LOAO/HO 
nueTiAL ee-sTKAiHT 

it» .76* 

X' dr' 

'Uu \PAUOIMABtM ' VAUOmBte 
coKiomcu m.     .   cotJomoKi   sr 

BCCetJTglC   IdAOlMO      ECCe*JT&C    COADIAJO 
cc/r*'.Bs zc/re=.zs 

PIKJ CKIDS- k* I PAKTIAL effSTJOAMT- J(*.7S 

cojJT/uue-o 
O*J 

u&irr SHBBT 



-44- TABLS    C-5 

(CASE    A) 

Oft 
HOOP mUOCK» 

or 
MOOO stoats 
rme ceu. 

ecus   (tntor 

/AJCM0S   S 

ALLOWA&Ld   LOAD             \ 

\inuT lUCMS 
couomouz 

KIPS 
couotncN ttVouorneH ar 

KIPS      \     KIPS 
ooHomou a\ 

KIPS       \ 

12 144. 2.2*3%* 12 4 44 08 IS5 67 I09     \ 

II 132 2.2*3£*l2 4 4o IO<o 169 SO 126     \ 

10 120 2i:*3f*'2 4 36, I26> 217 92 143     \ 

9 I06 2.2x3g*l2 4 32 I5S 231 HI 1*1       \ 

6 56 2.Z*3§AI2 4 26 205 246» 137 1-59     i 

fC4Sfi ß) 

12 144 2.2 X3J * 14 •5 32. S 212 2SS 142 les    \ 

II 132 2.2*5iAl4 3 29.5 2ZS 2<b4 140 16,7      \ 

IO 120 2.2 *3J* 12 5 27 237 273 154 172      | 

9 I06 2.2 »JJAiZ 5 24 251 261 160 176,     \ 

6 96 2.2xSJ*l2 5 21 zsa 290 l&S 160     | 

1, Partial restraint of k r ,75 can normally be assumed iu structural design for 
bolted or riveted connections, 

2» ec/r2=-,2;> irtieret e «eccentricity, c= distance to extreme fiber, r = radius of 
gyration. This value of ec/r' is normally assumed to exist to take into account 
any lack of straightnees and any indeterminate eccentricity in loading» Does 
not provide for any known eccentricity, 

3» In each cell a block is placed flush with each end of the column. TVo bolts 
are placed through each interior block on its tf li inches from each end. three 
bolta are placed through each block flush with end of column. 



DMWHS C-6 ALLoH/ABLä COLUMKJ LOADS - EXPAUDtD 
tXTBUSIOKI *&" ALÜMIUUM COLUMfJ ffiXPAAJOffO ör 
BLOCKS    CUT reOM   STAKIDABD     4*4 AHD &**>   LUM&BK) 
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  Z0Z4 • T4   AUMltim ALLOY  BOCTS 
CASS 4-j*   4j  BOLT -    32 ent'o 
asre-j x  ä 3OLT       A-OKBQ'O 

TYPICAL    CZOSS    SSCT/OKl 
peoRtime-s   or rue  SECT/OKJS 

CASE   A  - B*.PA*iDeo    BY   BLOCKS    CUT FKOM     4*4   t-OMSä* 
WIDTH  or   COLUMN - tv r   S.A9  'H 
AKCA -A* e>.9oiKit 
MOMBMT or tuecrtA - // » 14.Z9 m* 
BADIUS   OP  aYKATIOAJ - 1% :   1-446  'U. 

CASE-   &-axPAKioeo   BY BLOCKS   cur reoM     <s*6 LUHBBK 
WIDTH   Or   COLUMN - (V »     S.7b    IH. 
AeeA-As e>.9o ifjz 
MOMCKI  or i He-en A - 1% a jzoa /*sa 

SADiUS   Or GYKAmOM • /*  ~    Z.3IS IKI. 

V 
coHDinoKi r 

couceureic IOACUVS 
PIU euos- )c*i 

LOADING   AHO   SND    COKIOmOKtS 

Pee. 
COUOITIOU   3X 

couceuTKic LOADING 
PAKTIAL eearKAiur 

*:=. 73' 

X 

X \PALLOWABLt \PALLOtVAOL* 
coHomoKi m    ,     couoiTiOH & 

eCC^KITKIC   L040/M51   ecCOUTKIC    LOAD/U« 
ec/r** ■ 25 ec/r'r . tS 

P/H BAJDS -k-l PAKTIAU efSTXAIHT- f,. 7£ 

COHTIKJUBO 
OKI 

UEXT sue&T 
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TAÖLE   C-6 

(C4S&  A) 

ceunMJ IMUVTH 
DMIHSIOH* or 

«»« ceu. 

CMLLt  UTOttor 

lUCHM    J 

ALLOIA/AOLB    LOAD 
COJD/r/ou 1 

K/ftS 
couormua 

KIPS 
xtuomou m. 

ans 
■smmeH a 

KIPS mr incuts 
WOOD  BLOOiS 

lUCHiS 

12 144 Z.Z*3f* IZ 4 44 &9 izz SS 39 

ii I3Z 2.2*3$ A/Z 4 4ö S4 14.9 6*5 /06 

10 IZO 2.Z*3£* 5 4 J7 too I6>3 76, JlS 

9 I06 2.2x3g* 9 4 33 izi 176 SO IZI 

6 9b ^,2xJ^xS 4 29 IS3 169 109 I2& 

{CASE  ö) 

12 144 2.2 *Sj* 12 S 33 iei 193 106, 124 

II I3Z 2.2*3i*l2 S 30 171 20/ III IZ7 

IO IZO 2.2*3}* 12 s 27 IAO 207 117 ISO 

9 I06 2.2*5i*i0 5 24.5 /90 212 122. 13' 

a 96 2.2* 3$*6 5 22 /97 219 12b 13b 

1. Pfcrtlal restraint of k = .75 can normally be assumed in struct viral design for 
bolted or riveted connections« 

Z, ec/r7»»^   Trtiere» e » eccentricity, cs distance to extreme fiber, r» radius of 
gyration. This value of ecy'r' Is normally assumed to exist to take into account 
any lack of stralghtness and any Indeterminate eccentricity In loading. Does 
not provide for any known eccentricity* 

3, In each cell a block is placed flush with each end of the column. Tiro bolts 
are placed through each block on £ 1$ Inches from each end. 



DBAWKJG  C-7     AuotVABLt   COLUMKJ   LOADS 
ALUMINUM  BOX    COLUMKJ    POeMSO    FgOM   aXTeuS/OKI   'ß" 
 /4,4  

! 
•47- 

P I_L -^- 

^ 

^--i Jr 

Of COLUMH) 

TYPICAL  ceoss secr/otj 

4eeA ■ A* n.a iu* 

BAOIUS   or SYKATIOU      ti s  3-17 M 

4. COKAAP*  SOLTS 
e024-T4   Al.AUOT 

Derrreo POKTIOKI 
7» me our 4MMr 

'"T; 

^ 

^^ JOIAJT BOLTS 
Z024-T4   AL. ALLOY 

TYF/CAL   JOIUT CISOSS   StCTlOKJ 
Spec/ncAr/oKis . 

/. oam   3 riar  or  ttrmuaiOKi 'a" ro romi*   coMuecnoKf As   SHOWU. 
2. MA/ee jcuur O*J OVLY THB TWO  ompoa/T* siota  or rue COLUMH 

AT AUY oue COCATIOU ALOKIO  TUB Leuor» or COLUMU. 
ASSCMBLY   p/eocBou/e*   fTCHC.   MAlClua    TH*   Jot*/r 

i. oeiLL.   ALL   HOL&S   rom   coex/e«   coutjecnoKis * WTH  WOOD 
BLOCK     IAJ    /»LAC». 

Z.D/C/LL     HOL&B     FOK.     JOIAIT    COAJAJBCriOKIS. 
j. PLACC  BOLTS   IKI PosmotJ POK   coteK/em    coHuecTioK/s- 
4. puce   3 roor  amcr/OAJ   or- sxreusiOKi *5' /AJ poamo^i 

AUO   coMtpceTe   eouuacrjotJS. 

COAJTIKIUBP 
OAJ K/mtT  sne*-r 
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LOAD/KJ&    AK/O    thJD     COUDITIOHS 

-Hh—e 

PCK 

COUDITtOKI    r 
COAJCe/UTKSC    LOAO/US 

PIH &JOS - fc" ■ / 

r' 

PALLOWÄOLa 

COhJDITlOKI  m 

ec/r* s .26 
p/u evos ■ /er/ 

TABLB.   C-T 

COLUMU UNMTH 
BOLT     SeQUICBMtMTS ALLOWABLE   LOADS 

co/euez  BOLTS JOJKIT BOLTS COfJDIT/OK! I couoiriou ff 
icipa ner lUCUK size uuHmmm 

PK COKUIK, 
size 

Cm COWMM 
HIPS 

»2 144 i"t Z3 6 — — 44S 271 

14- /6a M 23 7 t**i 60 4.29 2C7 

/6 I9S }*'t 23 S i**i 4ö 413 ZirO 

IS 2/6 i*'i 21 IC i**i 60 393 £52 

20 Z40 t"i 21 II i*2t S4 331 Z44 

22 tu H 20 /3 i**i S4 36>4 £37 

Z4 2S6 i*'i ZO 14 t**i 43 34C 225 

26 3/f h'i 19 Ih i*H 43 3Z6 216. 

2<5 33$ hi 24 *i i**i 48 313 2IO 

SO 360 h'i 23 13 i'ü S4 zao ISO 

35 4ZO I'* ?o 2°} i**i 42 234 164 

40 OSO i«i ZO **i h't SO ieo 120 

45 540 hi 22 24 h*4 24 127 98 

So boo ht 24 **i h*4 24 JOS S3 

/. ec/r =.2S    wueee   e * ecceHme/c/Ty ,  CSD/STAHCB  Tb exTireMt F/B&C, 
rsKAoiua  of SYmjsTiosj. TH/3   VAUJS or  ec/r* /s  UOKMAULY ASUMBD TO 
grXISr   7T3  rAKt    IKITO    ACCOUAJT   AHY    LACK    Off    STeAtOMTUKSS   AUO   AVT 
luoereeMiMAre e-cce^r/c/c/Ty. ooes A/or feowoe FOK AK/r A&JO/VA/ ecceKiT/eicrrr. 



DRAWING C-Ö    ALLOWABLE     COLUMKI   LOAD 
DOUBLE  exreusiOKj U" MAQUZSIUM COLUMN 

-49- 

3.2^0 

ill4   BOLT-  2024 -T4 
3t   Cftfl'O 

TYPICAL    CeoSS 
PBOPeiSTI&S 

AgtA -A ■   12.12 'UZ 

MoHwr OF iKjeeriA - 
BAOIUS   OF SYKArtOU - 

LOAD/fJO   AKID    thJD 

I,gt2.9*& HAKDHOOD   BLOCK 
16,   RSQO 

SECTIOfJ 

l* » 14. 9S iH ' 
»   /. //  /A/ 

IT'CK 
COtJDmOH   I 

COKICe-fJTJ&C    IOADIUS 
PIKI  BNPS -   km I 

COKIDlTIOhJS 

t6 ±' 

Pec 
COUD/r/OKI IT 

COHC&JTKK.   iOAOIH» 
pitenAc «T-srwAiur 

k«-73 ' 

\PALLOWABLE \ PALLOW^OJ-B 

COfJDlTIOKl   HI, COfJDlTlOKI   W 

ec/r* a, zs to/r^m.zs 
PI hi SUDS    ka/ pteruu »sTitAihiT- k'ys 

TABLE    C-<5 

\ijKW*oKr*o 
ICOUAfM LBMTH 

DIMeUAIOJS 
Oß 

HOO0 BIJOCKS 
IHCMS 

OF weoo 
BLOCK.» 

SMC/U»   IU 
cats troti 

IHCNtS 

ALLOiA/43Ce   LOAD                 \ 
CotJorriOH T couomoH JT 

KIP3 
oouomcu a 

WPS 
souenw a'\ 

K/PS     1 AW HJCM9 

12 144 i.9ne.a*& 4 4* 36.4 (Ö6.C 3/ S4      j 

" fSt 1.9 X 29 K 6. 4 42 44-S 6/S 37 63      | 

/O ItO 1.9x2-9x6 4 33 S7.0 97-O 4ä> 73       \ 

9 lot /■9x e-SxA 4 34 70.4 117.3 S3 46 

a $A 1.9X2.9X6 4 Jo 66 S 141.0 t>7 IOO       | 

1» Partial restraint of k-,75 can normally be assumed In structural design for 
bolted or riveted connections. 

?, ec/r*» ,25 wheret e= eccentricity, c -distance to extreme fiber, r » radius of 
gyration* This value of e<j/rz Is normally assumed to exist to take into account 
any lack of stralfehtness and any Indeterminate eccentricity in loading* Does 
not provide for any known eccentricity, 

3* In each cell a block is placed flush with each end of the column* Two bolts 
are placed through each block on $ \\ Inches from each end« 
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DZAWUO  C-P   ALLOWABLt     COLUMN    LOAD 
DOUBLt    BXTBUSION    ^R" MAQNtSIUM   COLUMN 

£*4"BOLT~    ZOZ4 - T<      AL. ALLOY-^ '-/.»/».•>*"       MUeOh/OOO     BLOCK, f: 

TYPICAL    CeOSS  S£Cr/OAJ 
peope&rits 

AeeA -A « 9.52 /w' 
MoMeHT of /ueeriA • Ij * iz.os IM4, 

KAOIUS   Of  GYmAriOKl .  fj    e   /. /g  /A/ 

LOAOIKIG   AMD   äUD     COfJDITIOIdS 

± 

TA-c 
COAJDITIOKJ    I 

CONCeUTKIC   LOUMJO 
Piu tuoa -km/ 

\pae 
COKIDITIOH zr 

rouceN-neic LOAUHO 
mUTTML    MISTAAIHT 

a.'-is ' 

-t' 

*PALLOWAmi.» 

COKIDITIOU   m 
eCCghTTflC   LOAOtUO 

ec/r* m. es 

IPALLOtVABL* 

couomoKi zr 
ecceure/c LOADIUS 

ec/r*«.is 
HktrriAL ttsrmuMr'km.Tig 

TAÖLt   C-9 
uusorramo DlMtuaiOKtS 

ItJCHBS 

or HOOO 
SLOCKS 
f*K CtU. 

Sf*C*KI<i   ItJ ALLOkVABUt     LOAD                  ! Ctus f ni or 
wooo BLOC*» ceuomou i 

KIPS 
CMOmOH IT 

KIPS 
aoHurou or 

KIPS 
(»MDTXM/JX1 

<W3    \ frtr imms 
IZ U4 /■9»e.9*6 4 46 3o.a 34 Z 25 42       \ 

il 132 /■5X2.9/6 4 42 J6.2 64.7 30 30       I 

IO ISO /■9*2.S*6 4 ja 43.7 76/ 37 36      | 

; s toe /.9*2.9*6 4 34 S7.I 94.2 45 69      | 

a 5* /■9* 2.9 »t 4 JO 69.S no.S 53 79       \ 

1. Partial restraint of k « »75 can normally be asswMd In structaral daslgn for 
bolted or riveted ceimectianfl, 

2. ec/r •- .25   where t e » eecentricity, c r distance to extreme fiber, r» radius ef 
gyrati-n. Thia value of ec/r' is nonaally aaauned to aadst to take into account 
any lack of straightna» and any indeterninate eccentricity in loading» Doe« 
net provide for any known eccentricity, 

3» In each call a block ia placed flush with each end of the colvom* Two bolts 
are placed threugh eaeh bieok en ^ l| Inches from each end« 
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DeälA/im C-IO ALLOW/QBLE COLUMN LOfiD - DOUBLE 
EXTRUSION "B" MAGNESIUM  COLUMN FOR L> 12 EEET 

£*.TRUriON*B 

EKTRUSIOH  fl 

§ X 4-" BOLT   2024-74 0L. ALLOY 
43   R£Q'D 

3.69 

TH£ C/QOSS  S£Cr/0/V SHOWN ftBOY£  /S &T rH£   JO/NT.    TWO 
£*r/?US/0/YS *B" FORM   THE  COLUMN.     TH£ OVERLAPPING 
JO/NT /S FORMED By   TWO   3 FOOT  >S£'CT/ONS OF EXTPUSION 
*R".    THE LOCtQT/ON OF TH£ dO/NT GS   TO POSIT/ON   //V 
L£N<STH   /S NOT   SP£C/F/£D FOP C/7C£ OF FFiJ9R/CF?T/ON. 

PROPERTIES OF COLUMN   CPOSS SECTION (EXTRUS/ON *B" ONLY). 
PREP -F9= S. 52 /N.£ 

MOMENT OF INERT/P- 1% = IS.40 /N.4 

PPDIUS OF 6YRRTION- F* =/.S 73 //V. 

LORD/NG RND EWD  COrVD/T/OhlS 

Pen PCR \PBLLOVyGBL£ \PfiLLOrY*BL£ 

CONDfTION I CO/VOITIONH COND/T/OHM CONDITION JX 
CONCENTRIC LOADING   CONCSNTRIC LORDINS €CC£NTRIC LOfiOlNS   £CC£NrP/C LORO/NS 

P/N ENDS-K*/ PRRTIRI-RESTtoQ/NT        ec/r*= .SS OC/r*- .26 
H*.7S PIN £NDS-H*/      PRRTIRL *esrfiAINr-f<:7£ 

CONTINUED 
ON 

NEXT SHSCT 
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TABLt    C-IO 

\uHsupeoRrMo 
\C0LUUH LCNSTH or 

WOOO BLOCKS 
INCHK 

MINIMUN* 
NtMIBUf  Of 
WOOD BLOCKS 

PCR ceu.c 

iNCSLIStTOi /ULOWABLe     LOfitD                 \ 

«fr INCHK 
Öf WOOD BLOCHi, 

INCHC& 
oNomoH i\:oNDmonn\coNomoHm\coNDmoNm 

HIPS    \     HIPS      \     KIPS      \     KIPS      \ 

1 24 236 I.B*3.3S*£ 4 7S 9.4 /7./ 8.5 /4.9    \ 

23 276 1.9*3.35*6 4 72 /O.O /ß.4 9.0 /6.0     ! 
\ 22 2£4 /.9X3.3SX6 4 69 //./ 20.0 9.9 /7.2     \ 

21 252 1.9*3.35*6 4 66 /2.4 22.0 //.0 te.9   \ 
20 240 1.9*3.35X6 4 65 IE.6 24.2 /2.0 20.6    \ 
19 228 L9*3.35X(i 4 eo IS. 4 27.0 J3.4 22,6   1 
ia 2/G 1.9*3.35*6 4 57 /6.9 29.8 /4.7 24.B   \ 
17 204 L9*S.3£*6 4 S3 /3J 33.9 /6.4 26.8 
16 .•92 1.9*3.35*6 4 5/ 21.7 37.8 .'8.S 30.6   1 
15 /SO 1.9X3.35*6 4 46 24.6 43.0 2I.O 35.2 
14 /63 1.9x3.35*6 4- 46 Z8.I 49.5 23.6 29.1   \ 
13 /56 1.9*3.35x6 4 42 32.8 57.6 27.Z 44.9  \ 

1. Partial restraint of k =.75 can normally be assumed in structural design for 
bolted or riveted connections. 

2. ec/r2=.25 where es eccentricity, c = distance to extreme fiber,  r= radius of 
gyration.   This value of ec/r2 is normally assumed to exist to take into account 
any lack of straightness and any indeterminate eccentricity in loading.    Does 
not provide for any known eccentricity. 

3. In each cell a block is placed flush with each end ol the column.    Two bolts 
are placed through each block on its £ 1^ inches fi-om tho ends.    Since the 
location of the Joint is not specified,  exact spacing of the wood blocks is 
not specified. 



DßAWlUO C-/I ALLOWGßLE   COLUMN  LOADS - £XPftND£D -S3- 
exrpas/o/v w MGGNES/UM COLUMN (EXPANDED BY 
BLOCKS C/JTFROM STANDARD 4X4  AND 6*6  LUMBER). 

-2024--r* ALUMINUM GLLOY BOLTS 
CGS£ *-£x *± BOLTS-SZ R£Q'D 
CfiSB B- ± X6   BOC TS - 40 R£0'D 

PROPERTIES OF THE SECTIONS 
CASE A - £XP4ND£D BY BLOCKS CUT rROM  4X4 LUMBER 

WIDTH OF COLUMN -W = 3.37 INCHES 
»fileA-0= IS.IS  l/sfCH€S* 
MOMEMT OF IW£RTI0-J% = 23.3S INCHES* 
RADIUS OF GYG0T/ON-r* =   1.33   INCHES 

CASEß-EXPANDED BY 3LOCHS COT FROM 6 X& LOM&ER 
WIDTH OF COLL/Mrf -W ' £.64- //VCHES 
ft#£F)-F1'-/S./2 /A/CHSS* 
MOME/VT OF llV£#TIFf - If - &2.3S //VCNE-S * 
&*D/as  OF   G&yffTIOA/ - />  =■ 2.B6S /MCHGS 

LOAD/NG IA/VO END COND/T/ONS 

Pc* 
CONDITION I 

CONC£NrRIC LOAO/NS 
P/N enos-n*/ 

X" T' 

PCFI I PfiLLOWBLe                  I PBLLOWABLS 
CONOITIOH U CONO/T/ON HI           COAIO/TIO/V H 

coHcewratc LOAO/NS ecce/vr/v/c LOAO/NS   ecceHnv/c LOGDI/VS 
Pfi*n/fL /W-srAW/AT «c/'r* * .as                  ec/r 2 ». «a* 

K*.7S PIN £/yoS- H*I      P/9*T//>L tifSTRO/NT K^TS 

C0/Yr/AIO£0 
ON 

NEXT SH££T 



«54- 

TAßLS    C-ll 

(C/QS£ &) 

\cOU/MH LCNSTH 
OIMCNSIONS 

Of 
WOODBLOCKS 

/Ncnes 

NUMBER 
OF 

noco BLOCKS 
P£RCSLL 

SPPCINS IN 
CELLS c rocof 
WOOD  BLOCKS 

INCHCS 

ftLLOW#BL£   LORD 
1 nsr IHCHCS 

CO/JOITIONI COHDITI0N3t COHOinOHM 
HIPS             KIPS              HIPS 

CONDinONJg 
HIPS 

IS /44 /.9*5§*/2 4- 44 ez /04 49 77 

// /32 /.9x3§*/2 4 40 74 /a/ 57 88 

10 /20 /.Sx5§X 9 4 37 87 /4/ && /oo 
9 /OB /.9*3§* 9 4 S3 /04 /(oZ 77 uz 
8 96 /.9*3§* 9 4 29 /Zd, /es 9/ 127 

(C0S£B) 
12 144 /.9*s£xlZ 5 33 /43 /96 IO/ /3/ 
II I3Z l.9x5i*IZ 5 SO /<2>S 20a 1/4 /37 
IO 120 /.9xS±KtZ 5 27 /az 2S3 /24 /44 

9 I08 /.9*s£xiO 5 24.S 2O0 236 134 /S/ 

8 96 /.9*S±*lO 5 2/.£ 221 Z47 144 /sa 

1. Partial restraint of k0»7i can normally be assumed In structural design for 
bolted or riveted connections. 

2. ec/r's.25 where ««ccccttrlcity, e= distance to extreme fiber, r= radius of 
gyration.   This value of ec/r2 is normally assumed to exist to take into ajcount 
any lack of   Straightness and any indeterminate eccentricity in loading.    Does 
not provide for any known eccentricity» 

3. In each cell a block is placed flush with each end of the column.   Two bolts 
are placed through each block on its £ l£ inches from the ends.    Since the location 
of the Joint is not specified, exact spacing of the wood blocks is not specified. 



DBAW/MJ C'IZ ALLOWfiBLE. COLUMN LOADS - £XP0/VD£D 
£J(T#aS/0/y   *B~MftGNESlUM COLUMN (EXPANDED  BY 
BLOCKS CUT F#OM   ST/WDARD  4*4 AND £ * 6 LUMBER) 

-S3- 

-aOS4-T<t- -9LUMINUN ALLOY BOLTS 
CfiSe fi-£ X *£ BOLTS - SZ &£0'0 
c*seB-£*6   BOLTS-^O &SO'O 

PROPERT/ES OE rH£ S£CT/ONS 

CRS£ &-eXF¥WD£D  BY BLOCKS CUT FROM 4x4 LC/MB£B 
YY/DrH OF COLUMN-W=3.97 tNCH£S 
fi&£Ff-/Q = 9.SZ   /AtCH£S2 

MOMsvr OF /wenriFi -ix = /s. ST wc&ss * 
RfifO/US OF G&rFPT/O/V- r* =/,337 /WCHZS 

CEfS£ B-EXP#KD£0 BY BLOCKS CUT FROM £X6 LUMß£R 
w/OTH OF coLo/^t/v - yv- s.a-4 /NCHES 

flR£F} -Ff = 9.62   /A/CH£S z 

MOA>1£WT OF /M£F?r/F} -1% = 49. 20 //VCF/fB* 
Raa/us OF sr&&T/0/y-rx = s.S6 5 //yCH£S 

\PCF9 
COrVDjTfO/V J 

COA/ceHTF/C LOrtOIHe 
F//V f/VOS-AS*/ 

LORDJNS AND END CONDITIONS 

dT' 

PCR 
COND/T/OASU 

CONCSHTWC UDWHS 

M =.7S 

TT e 

P äLLOWrtBüE f PiRLLOWMtece 
COND/TION   M        CONO/TIO/V IK 

eccsA/rstic LOAO/na    sccs/VTR/c co/fo/r/s 
ec/r* -. zs ec/r1 =. zs 

WAtertDS-H*!       PAFT/fii. F£STF^//s/r-M-.7S 

cONTitfueo 
ON 

NEXT SHEET 
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TA6LE    C'/Z 

(CA5£ fi) 

\üfisüfiPo*rto 
tOlUMN LtNtTH 

O/MMNSONS 
OF 

WOOD BLOCKS 
INCHES 

NUMOCR        \Sf>»dlNs   IN 
or            \CFUS tTOfoe 

MOOD BLOCKS WOOD   BLOCKS 
P£R  C£LL            /NCMa 

GLLOWfiBLE.    LORD                 \ 

\F££T IfiCHBS 
ooNomom 

H/fiS 
coHomoHJCfONawim 

KIPS     \    HIPS 
coHonMsr] 

KIPS        I 

12 144 /.9*3§x/2 4 44- SO 83 59 61      1 
II 132 /.9x3i*9 4 41 £9 96 4-S 70     i 
10 120 /.Q*3iX9 4- 37 vo //o 53 78 
9 /OS /.9*S*X9 4 33 83 J28 6/ 88     j 
8 96 /.9*Six9 <£ 29 /Ol ISO 73 /O/     \ 

(C0S£B) 

12 144 /.9y5i*l2 6 33 J/2 154- SO /03    \ 

II /32 /.9x6ixi2 5 30 129 164 89 I08    \ 
/O J20 /.9x6i*IO 5 27.5 143 175 97 114     \ 

9 (06 /.9*S±*8 5 2S JS7 186 /OS 119     \ 
8 96 /.9xS-kx8 5 22 173 194       112 124    \ 

1. Partial restraint of k = .75 can normally be assumed in structural design for 
bolted or riveted connections. 

2. ec/rSs.25 where e = eccentricity, c = distance to extreme fiber, r* radius of 
gyration*   This value of ec/r2 is normally assumed to exist to take into account 
any lack of straightness and any indeterminate eccentricity in loading.   Does 
not provide for any known eccentricity. 

3. In each cell a block is placed flush with each end of the column.    Two bolts 
are placed through each block on its£l£ inches from '■he ends.   Since the location 
of the Joint is not specified, exact spacing of the wood blocks is not specified. 



DWNINO   C-/3    ALLOH/ABL*    COLUMKI    LOADS 
MAGHB3IUM   BOX   COLUMN   POBMBO   PMOM  &KTmuSIOU   *B' 

-sr- 

-M K- 

__XL 

m   i   i   ± 
—\ is.n    'J 

FULL LBHSrH   or COMHU) 
■<£ COmhltK BOLTS 

201.4-T4   AL  ALLOY 

TYPICAL   CISOSS   S£CT/OKf 
PBOPeenes 
4e£4-A» 19.04 IM' 
MOMCUT  OP  lUEKTIA - I* =■ S72 M/* 
BADIU3   OF  SrCATIOKl- rt * S.49 IKl 

oorreo pcurr/ofj 
TO Sf Cur AMY 

T 
-w 

^ -{ JOItJr   BOLTS 
2024-T4   ALLOY 

TYPICAL   JOIMT   CEOSS   SaCT'OKJ 
SPSCiriCATIOKlS: 

I. USB    J   FBBT   OF &KTieuSIOtJ *a' TO   .-OKM    COAJK/ecTIOKI   AS    SHOWU. 
^. MHee JOIAJT OU OKILY rue  TM/O OPPOSITS asos-s OF rut COLUMAJ 

AT AUY o*je LOCATION ALOUQ rue- LBKISTH OF COLUMU. 
ASSCMBLY    PteoCfOUKB-   FOt   MAK/UO   7V«   JOlfJT 

1. ae/LL ALL A/OLBS   FOK caeuee COHUBCTIOHS */rrH  tvirn wooo aiocu 
ikj pLAce. 

Z.oe/LL  HOLSS   ror  JOIKIT   cowecrious. 
S-PLACe   BOLTS   IU PeSITlOU   FO/C     COKKI6K.     COKIKieCTIOUS. 
4-PLACM   3 FOOT  SeCT/OU    OF  eXTeUSIOKI   'C /AJ   POSITIOH   AHO 

coMPceTe    couuecnou. 

COJUTIUUBO 
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LOADING   4UD  ESJD    COUOIT/OM 

t' 

\ Per 
coKiomou   i 

COKICSUTKIC    LOAOlUa 
piH euos - Ic* i 

PALLOWABL* 
COfJDITIOfJ  n     . 

ECCSNTKIC     LOAOJUa 
ec/r* =.zs 

TASLC   C-/J 

uusurpotmo BOLT   eCQUIBEMEUTa ALLOWADLe LOADS   \ 

COefJBK   i lOLTS JO/AJT BOLTS CONDITION I COAJDITIW v\ 
WPS        \ \FeeT lucues a/z» MUMSHt 

mK CCKHtK 

amcitja 

/UCMItS 
size jeiur mmmmtom MUfS 

u 144 i*'i 26 5 — — 433 266        | 
\j4 lt>6 H 2S H i'2* 42 413 262        \ 

ie 192 i'ii 26 7 i*H 42 390 246       | 

16 2/6 H 26 6 t*H 42 366 234       1 
zo 240 H 23 IO h*i 36 339 220       | 
22 264 W 23 il Ui 3b 3IZ 206       | 

24 246 \*'i 2/ 13 i**i 50 293 I9f> 

26 3IZ 27 11 
*** 

36 266 161        \ 

26 336> "i 25 13 1*2* 36> 233 lt)7 
30 3bO h'i 22 /6 J-24 30 217 134        | 

33 4ZO hi /« 23 i**i 30 169 123 

40 460 li 20 ui i'ti 16 137 I04         \ 

45 540 i*'i 22 24 H 16 I06 63         \ 
SO MO hi 24 24 i i'ii 12 6t> 6a      | 

/. cc/r2-. 25    WHBKe    ts ecceuneic/TY,   c=oisrA/Jce no exTKtM*   /naa/c, 
r* ZAP/us   of   armATio*-/. TH/3 wtue   or ec/r*"/s A/oeHtAur Assuueo 
TO CKIST TO TAtCe   lUTO ACCOUHT AAJY   LACK.     OP  STKAiaHruaaS   AHO   AA/Y 
luoerstwAjAn ecceHmc/rr. ooes A/or PKono* #0* AAJT I&SOWN ecceAjrxictrY. 
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SEECIFIC APPLICATION 

(Columns) 

ITEM 

I   BUILDINGS 

II. BRIDGE BENTS (Trestle and Pier) 

III. STIFF LEG 

IV. TOWERS 

(Cableway, Tramway; A-Frames 

Tripods, Gin Poles, etc.) 

(Water, Control Drying, Miscellaneous 
Expedient Towers -- Temporary Air- 

fields) 

V.  MISCELIANEOUS 

Grease Racks 

Storage Racks 

Tent Framing 

Covered Walkways 

REPMENCE FOR LOAD 

DATA 

C-l to C-6 and 

C-8 to C-12 

C-l to C-6 and 

C-8 to C-12 

C-7 and C-13 

C-l to C-6, 

C-8 to C-12, 

C-7 and C-13 

C-l to C-6 

C-l to C-6 

C-l to C-6 

C-l to C-6 
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JOINTS 

The question of Joints arose early In attempting to determine the fea- 

sibility of auxiliary uses for the extruded sections of the T-8 and T-ll land- 

ing mats. Certainly the load carrying ability of the various fabricated forms 

of the mat as presented here would be of little value unless these sections 

could be combined to form complete and useful structures. Joint details are 

quite simple and are similar to routine structural practice. Joint descrip- 

tions and details follow. 

Ifrpical Joint Number 1 - Shear Connection - Beam to Column or Beam to Girder 

Drawing J-l, Sheet 63 , shows a built-up beam consisting of tvo extrusions 

of the T-ll Aluminum Mat connected Tee to Tee with no spacer. The load Is trans- 

ferred from beam to column by the shear connection shown. If angles are avail- 

able in the field, the h x k wood connection may be replaced by steel ar les 

with no reduction In load carrying capacity. Table J-l, Shtet 63 , shows the 

total shear load transferred by the joint when 202U-Ti+ aluminum alloy bolts are 

used. 

Typical Joint Number 2 - Shear Connection - Beam to Column or Beam to Girder 

Drawing J-2, Sheet 63 , shows a built-up beam of two extrusions connected 

back to back and expanded by a 4 x 4 wood spacer. Use Table J-l to find the 

allowable shear. 

Typical Jolut Number ^ - Bearing Connection - Beam to Support 

Drawing J-3, Sheet 64 , shows a built-up beam consisting of two extrusions 

connected Tee to Tee with no spacer. The beam is shown resting on a support with 

the load transferred in bearing. Bolts transfer the reaction by shear from the 

metal beam to the wood 2x6 members. The load is then transferred to the sup- 

port by bearing parallel to the grain. The 2x6 wood sections act also as web 

stiffeners. The same effect may be obtained by using a wood spacer as a bearing 

member. 
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yyplcal Joint Number k - Moment Splice-Lap Joint 

Drawing J-U, Sheet 6U ,  shows the details of the moment Joint required to 

develop the total bending strength of the beam section.    Six 3/8 inch diameter 

202^-TU aluminum alloy bolts on an extrusion "B" beam, and eight 1/2 inch 

2024-T'+ aluminum alloy bolts on an extrusion "A" beam are required to develop 

the strength of the section.     (Note that by changing the moment couple from 

longitudinal to transverse, any required lever arm can be used.) 

Typical Joint Number ^ - Moment Splice - Butt Joint with Splice Plates 

Drawing J-5, Sheet 65 ,  shows the details of a moment transferring butt 

Joint designed for use on beams of spans greater than twelve feet.    The ex- 

trusions used to form the splice plates (see Section A-A, Drawing J-5) are the 

same as the extrusions used to form the beam.    The required number of bolts 

each side of the butt Joint is six 3/8 inch diameter 2Q2h-1k aluminum alloy 

bolts if Extrusion"B" is used and eight 1/2 inch diameter 2024-T4 aluminum al- 

loy bolts if extrusion "A" is used.   The required longitudinal spacing of the 

bolt rows - the lever arm of the transverse couple -  is shown on Drawing J-5 

Typical Joint Number 6 - Slab Attachment to Beams for Flooring,  Decking, etc. 

Drawing J-6, Sheet  65 ,  shows the use of nails to attach slabs to beams. 

In applications where shear must be transferred from the slab to the beam type 

"A" connection should be used.    The slab must be drilled previous to nailing. 

Typical Joint Number J - Moment Splice - Butt Joint Using Connector Bar "A" 

of the Landing Mat. 

Drawing J-7, Sheet 66 ,  shows Joint details using end connector bar "A" as 

a splice for transferring moment.    The method is identical to its usa in the 

landing mat. 

Most of the Joints presented in this section of the report and also the 

majority used in other sections have been designed using 2021+-T4 aluminum al- 

loy bolts.    The allowable bolt loads were calculated using an ultimate shear 

strength of 37,000 psi for the 2Q2k-'2k aluminum alloy and bearing stresses of 
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56,000 psl for 6061-T6 aluminum alloy and 1+5,000 pal for ZK60AT-5 magnesium 

alloy.    Table J-2, Sheet   66, gives the maximum bolt loads as calculated for 

various diameter bolts.    The minimum plate thickness of the T-8 Magnesium Land- 

ing Mat and the T-ll Aluminum Landing Mat were use In calculating the bearing 

values. 

WELDING 

If the equipment (and skills) are available,  Joining cc.n be greatly 

simplified by welding.    Certainly when elements are prefabricated, welding 

should receive first consideration.    Welding would not only simplify details 

and Increase the strength of the Joint, but would most likely result in saving 

manpower and in decreasing costs. 



DRAWlhJQS    J-l,   J-2 

eaoLrs 

4*4*J  srmta. 
OK *i A*t**.e 
tACJJ 5/M 

BBAM 
TWO OK Moee exneuzmia 

'A'om'm' 

£ 
öOLTS  AS eetiii/meo 63 

4x4- SAC» a/os y 
(TWO stTOJSmMS , 
't*t'o"rt*-nrmt) 

OPT/OKIAL  ce*JK/ecrtou 

-BOLTS AS ee^uiBto 

^e-COUMA/    ( 7VH? eK7KUS/OMS   % 
'A'ec'B" TWe TOTte) 

DeAWIUQ    J-l 
SueAe  coHuecriOKi . BEAM TO COLUMKI 

(BBAM TC.  GiKoem  SAH») 

TABLE.     J-l 
SHBAK   LOAD   TKAKISFeKKeO   BiT OOIHT&   JJ/J-2 

KiumatK 
or moLra 
counecrmo 
tmcM 

TOTAL LOAD TKAHsniOtao 
ori'moi.-ra 

2 I0.9 /4.& 

3 /t,.4 21.6 
4 11.7 29.1 
S 27. Z 3&.4 
6, 32. & 4S7 
7 33.0 s/.o 
6 43. s5 sa-s 

/- 4 Xtf  _ 
(MA4e«7ec / OMM« co*M/tcraf) 

OOLT3   AS  KOCfO/Kep 

BOLTS   AS   Keauimio 

c-coLVMtJ (7**) efncusiotjs 
'A 'oe'a' ne 70 rat) 

DeAWUG     J-2 
SHCAK   COKJKIECTIOU, BCAM  TO   COLUMH 

(BCAM ro o/j&oem OAM*-) 

\. 



-64- DZAWING3     J-3,J'4 

O/ZAWIUO     J-3 
BEAKIUS    COK/KltCTIOKJ -   B&AKA   TO   SUPPOKT 

TWO exTcus/OMs  BÄcte. ro BACK. 

SHkce*. 

rTn 
BOLTS 

MOMBfJT   SPLIC LAP JOINT 
(DETAIL   OP MOMCKiT    COM TlOfJ   POK    BBytAJtS    HAVIKIQ 
SPAKIS    SeeATBG.    THAK'     ■'*.  ^BBT) 



D&WmS    J'S,  J-6 •(&5- 

sn./ce mace 

C, 
ß 

TWO  exTKUSIOHS 
BACK TO BACK 

SScriOJJ A-A 
OBCVOAM  BACK  TO BACH 

<f«'-l ^ 

^ 

72 
CXTaKHAL 

_»J om-ice wee 

■ «■i-t - 
i il l 

Z 
•rr 

ii i 

i 

-J-4 
BOLTS 

'-j    I- 

fl 
secTinju   A-A 

secr/oMS ree ro reg 

DEAMING    J-5 
MOMBAJT   SPLICE   -   BUTT JOIKIT     US/KI&    SPLICE    PLATS 
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EXAMPLES OF ASSEMBLED STRUCTURES 

BUILDINGS 

The T-6 Landing Mat is usable as building components.    Drawings are at- 

tached which show the mat used as side walls, floors, roof, and the struc- 

tural frame — beams, girders, and columns.    In this study a typical bay size 

21^* by 21*' was selected as being a practical bay size well suited to the di- 

mensions of the mat.    Other bay sizes in multiples of mat dimensions are pos- 

sible.    Where alternate long -nd short spans fit use requirements, alternate 

suspended slabs and cantilever slabs can be used. 

The mat is used without modification except for one condition shown on 

Drawing BL-5.    In this detail the flange is cut in order for the beam to fit 

r1ush against the web    of the column section.    All connections can be done on 

the Job by bolting.    Field drilling for bolts will be necessary. 

A structure any number of bays wide may be constructed of any desired 

length.    Openings for doors and windows may be made by omitting the side wall 

panels.    Maximum door or window opening would be 22' wide by 11* 0" high.    Con- 

ventional doors and windows could be installed in the side walls to a wood rough 

buck bolted to side wall panels. 

The results of this study as shown in Drawings BL-1 through BL-8 verifies 

the utility of the sections in question not only that it is feasible to be used 

in functions other than landing mats,  but  it lends itself extremely well to use 

as a building component. 

List of components 

1. Size '+8' x 72« 

2. Roof Deck - T-ll or T-8 Landing Mat (Span 12' 0") 

3. Girder - 2 sections of Extrusion A (Span 21*' 0") 

k.  Beam - 1 section of Extrusion A    (Span 2^' 0") 

5. Column- 2 sections of Extrusion A (24' 0" o.c.e.w.) 

6. Siding - T-ll or T-8 

7. Floor - Either concrete,  T-ll or T-8 mat, earth, wood,  etc. 
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BRIDGES 

The slab and beam inlts given In the first sections of this report 

can readily be adapted fo.   short span bridging for any vehicle classification. 

Drawing BR-1 illustrates one possible bridge unit having an overall length of 

twelve feet.    This unit can be used for short crossings or as bays for multi- 

span bridges. 

The stringers of this bridge are fabricated from two A Extrusions of the 

T-ll Aluminum Landing Mat.    The maximum concentrated load and the maximum uni- 

form load for this section are given in Table B-2, Sheet 20   .    For an eleven 

foot span the concentrated load is 27.2 kips and the uniform load is 4.94 kips 

per foot.    The maximum bridge loads using these values,   (based on guaranteed 

minimum yield strength) are;  for wheel load,  5h.h kips and for track loading, 

9.88 kips per foot of track.    The loads for e. similar bridge utilizing the T-8 

Magnesium Landing Mat can be determined from Table B-9, Sheet   27   . 

The bridge deck consists of landing mats layed transverse to the direction 

of traffic, nailed directly to the stringer.    Treadways consisting of two land- 

ing mat sections are placed next to the curb over the length of the span.    These 

sections bolted or nailed to the decking will provide longitudinal distribution 

of the wheel loads to the decking and lateral strength to the bridge. 

Bridges of any desired capacity may be constructed by varying the number of 

stringers used and the arrangement of the decking.    For light loads,  such as foot 

bridges or infantry support bridges,   spans of greater length can be constructed 

similar to the bridge described here.     In the longer spans,  transverse diaphrams 

consisting of single extrusions will be necessary for lateral stability. 

The bridge described can be constructed entirely at the bridge site or par- 

tially prefabricated and assembled at the site. Lighter bridges can be entirely 

prefabricated and assembled in a rear area and transported to the site. 

The approximate weight of the bridge shown in Drawings BR-1 and Bfi-2 is 

2,100 pounds. 
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CULVERTS 

The extruded sections of the T-8 Magnesium Landing Mat and the T-ll Al- 

uminum Landlog Mat may be adapted easily Into forms quite satisfactory for 

culverts.    In the pages that follow are presented four such types.    These cul- 

verts are not presented as the ultimate In design using these mat sections, but 

rather are presented ar; four quite satisfactory sections tr    uo»r that the mat 

components are practical for this application. 

Culvert Loads 

Any typical culvert loading can be obtained from the Slab loading diagrams. 

Conditions will exist where a combination of these diagrams apply. 

Triangular Culvert 

Drawing CU-1,  Sheet 8l ,  shows the cross section of a triangular culvert 

of small cross section area.    The minimum open cross section area is 1.1 square 

feet if the culvert is made from the T-ll Aluminum Mat components and 1.3 square 

feet if made from the T-8 Magnesium Mat components.     Design of this culvert type 

and all other callc for the flange sections to be outside to provide a smooth 

waterway.     Drawing CU-1 shows the apex of the triangular culvert at the top.    The 

apex may be placed down equally as well.    Construction with the apex up is slight- 

ly easier avl results In fewer backfill problems.    The culvert with apex down 

provides better hydraulic properties. 

Box Culvert-Landing Mat Longitudinal 

Drawing CU-2,  Sheet 8l ,  shows one form of a box culvert.    The minimum open 

cross section area is 3-3 square feet If the T-ll Aluminum Mat sections are used 

and 3-8 equare feet if the T~8 Magnesium Mat sections are used.    Flange sections 

of the mat are placed outside. 

Box Culvert-Landing Mat Transverse 

Drawing CU-3,  Sheet  83   ,   shows a form of a box culvert that can be construc- 

ted of any desired size up to six feet on a side.    It is necessary that the ex- 

trusions be cut Into lengths equal to the desired dimensions of the sides of the 

v 
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culvert. 

Ho supports are needed other than at the corner Joints.    The corner 

Joints can be made using the wood section or the angle as shown on Drawing CU-3. 

Transverse Joints require no modification of the landing mats. 

Construction of the culvert can be made on the site, partially prefabri- 

cated In a shop and erected on the site,  or completely fabricated In the shop 

and transported to the site. 

Multiple Box Culverts 

Drawing CU-'t shows the cross section of a form of a box culvert that can 

be built hurriedly to span drainage systems of widely varying sizes.    In many 

instances this culvert could be used for temporary culverts where the total 

construction would consist of stacking sand bags for supports and laying land- 

ing mat sections for decking for the road bed.    Depending upon the size of the 

drainage ditch  to be spanned and on the duration of use,  one of the other more 

pennanent forms of support illustrated   ould be used. 
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FABRICATION AND ERECTION 

The connections required for Joining landing mat sections, both single 

pieces and built-up sections, are the same type as used in normal construc- 

tion of rolled sections. Where square sections of wood are used to transmit 

shear the bolts are arranged Just as if a connection angle were used. The wood 

end pieces on built-up beams perform the same functions as end stiffener angles 

on plate girders. Hold-down nails or bolts, when the landing mat section is 

used as a slab for flooring or decking, duplicate wood deck nailing. 

Erection will follow normal procedures. The principal difference between 

erecting a WF section and a beam built up of Extrusion A or B is the difference 

in weight; and the mat section will in many cases have the advantage that it 

can be erected by manpower, where mechanical power would be required for the 

heavier steel. 

Mat flooring or decking can be placed with less manpower than any other 

type because it interlocks and stays put and because of the large area covered 

by each operation. 

In general it can be said that no case has been consider 3d where mat material 

will be more costly to erqct than accepted sections. Saving from this advantage 

will be only a small per cent of the total cost. 

Shear connections on the Tee side, which were not found necessary In this 

study, may cost slightly more than, say, for a WF s ction because of bending in 

the bolts. 

Erection problems, either introduced or eliminated by the mat, will not de- 

termins its use. They are not significant. 

The most useful beams built-up rrom the mat section are made by combining 

two or more Extrusions A. We are not aware of any plan to ship a certain pro- 

portion of the extrusions as separates, even though we recognize the advantages 

of such a procedure. Hence, it is assumed here that if an extrusion is needed it 
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inuat be obtained by punching, drilling or cutting the rivets connecting ex- 

trusions A and B. Experience with airplane frames of aluminum indicate that 

these rivets can either be chisled out by one blow of a hanmer or drilled or 

punched out with little difficulty. This is the most frequently desired mod- 

ification -- practically the only one — required. 
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COSTS 

The landing mat is a costly section, and when used for any of the many 

purposes for which it can be adapted, will generally be costlier than normal 

construction, using standard sections. There is possibly one exception; 

that is the case where the mat is at hand and any other material would involve 

extra time, labor, or transportation costs. The value of time will be de- 

termined by the responsible parties on the work site.  It is presumed that on 

occasion time is an exceptionally valuable commodity. 

The cost comparisons tabulated below are based on civilian conditions. 

When a heavy material like steel must compete with a piece of magnesium after 

being transported halfway around the world, these comparisons will be altered. 

RELATIVE COSTS 

SLABS REAMS COLUMNS AVERAGE 

WOOD 1.0 1.0 x.o 1.0 

STEEL 1.0 1.0 1.2 1.1 

ALUMINUM (Til) k.k 2.3 2.h 3.0 

MAGNESir:.' (T8) 6.0 6.5 4.8 6.5 
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CONCLUSIONS 

1. It is likely that the mat section under consideration is the most ver- 

satile structural section that has ever been shaped. One can do anything with 

it that he can do with a plate and do almost everything better because of its 

larger moment of inertia. 

2. Built-up sections are easily and simply assembled. The strength of 

theso sections can be varied over a wide range. 

3. Because of the large strength/stiffness ratio, deflections must re- 

ceive more consideration than for any other material. For example, if vehicles 

move over a mat deck at critical speeds, the deflections, if synchronized with 

spring deflections, could be disagreeable and possibly dangerous. Since de- 

flection considerations will limit loads, the yield point stress will seldom 

be reached in slabs except for extremely short spans. 

k.  Tne evidence of versatility of the section accumulated fairly rapidly 

in this study and it has been difficult to decide how many trees it should take 

to make a forest.  It would have been easy, and was at first tempting, to add 

detail on detail of adaptability. Instead we have concentrated on investigating 

the structural properties of the section under strers conditions which exist 

under all predictable uses, and on delineating a fairly comprehensive series of 

examples to show how the perfectly general load tables are used for any specific 

application. 

The examples of elements assembled to form structures were selected to show 

how an assambly can be made. The choice of structures shown as examples does 

not imply that they are the most important uses. 

5. Fabrication and erection problems will seldom be a handicap. They are 

normal procedure. 

6, Economic comparisons shew that the mat as a «itructural member costs con- 

siderably more than wood or steel. Whether it is worth the extra cost will de- 

pend on the value of time under any existing condition. 
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