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- Wanderer/Gatherer
Socuetles

- Became Agrarian
Socuetles

Needed to store and-
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Conveyors moved grain
from ships to docks to
trains
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Two Types of Grain
Elevators:

g ; :f"‘>5jih.“,--‘ h o :\‘;\\‘\/’ﬁ“’m
' Country Elevators.

Smaller (25k-35k ‘bushels)

Set in rural communities

Transfer from farm to
truck/rail.

Store grain after harvest

EYER BORGMAN JOHNSON

TRUCTURAL DESIGN + ENGINEERINAG
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Wood = Cribbed

Construction

- planks laid flatwise, spiked
together
- high stiffness resistsateral

| pressure




B

(WBod —Ctuddad.

Construction

- Standard balloon-frame
construction
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A burst country

elevator
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Two Types of Grain.Elevators:
Termmal Elevators
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- Capacity: I’TH”IOI”IS of

bushels

- located in cities, at
' ports, rail intersections

In the Midwest,
eastern Plains:
Minneapolis; Chicago;
Buffalo, NY

Terminal Elevator “T” in Minneapolis
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Two Types of Grain Elevators:
Terminal Elevators

n Compd inforced col
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Rialto elevator, Chicago, IL
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Terminal Elevators:.Steel
Elevators
Ny Vl . "" /_\ o) ’ bﬁ\ ”‘p N \.",
WUsed pressure vessel
technology

Similar to locomotive
boilers, building boilers.

" . Pillisbury’s Great Northern Elevator in
» Buffalo, NY

{ l__ :
-.,, elevator in Superior, WI.
- Desngned by Max Toltz

Great Northern Steel




A e

Terminal Elevators::Steel
Elevators

Great Northern Steel
Elevator, Buffalo, NY
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Chandia Railroad Stel

evator, Toledo, OH
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NSNS = Peavey Tile Elevator,

Terminal Elevators: Tile Duluth, MN
Elevators x

L]

Masons building the
Peavey tile elevator.
Duluth, MN

3 r” - Expensive to build
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The Beginhing of the-Concrete
Elevator: “Peavey’s Folly

- F.H. Peavey led the largest grain
handling company in the world.

Engaged C.F. Haglin to design a test
elevator in St. Louis Park, MN.




Charles Haglin’s patent #
662,266 drawings, dated
Nov 20, 1900.

Concentric forms

Wood forms supported by
wood frames.
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- Steel yokes.connected the
inside form to the outside
form

- Screw jack lifted forms from
top of the day’s pour.

Section of
screw jack
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The Concrete Elevator:
Improvements on Haglin’s Design
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Screw jacksupported on -
vertical rod
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41 Forms rising up bins
2013
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in Concrete Construction




The Concrete Elevator:
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Construction Photos TR S
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Beam reinforcing before
beam forms are set
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The Concrete Elevator
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The Concrete Elevator:
Notable Failures

December 12, 1900 outside
bin failure
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The Concrete Elevator:
Notable Failures

a Rig = %
“ —— \ AR = .
. e b —— ‘\\ il

Second failure occurred in 1903 to
another outside bin




Cause of failure;

C.A.P Turner:

1. Binsloaded as
arches.

2. Connecting walls
insufficiently stiff
to resist rotation at
joint
Allowed curved
wall to rotate,
reducing (-)
moment,
increasing (+)
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University of Minnesota

Testing:

- Loaded a ring to failure

- Determined that bins have
sufficient capacity to resist
interstitial loads (as an arch)
equal to main bin loads
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Washburn Crosby
Elevator, Minneapolis




