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CLEVELAND

DESIGN AND LOAD DATA FOR TECO CONNECTORS

| DESCRIPTION OF CONNECTORS

CHOICE OF SIZES AND TYPES OF TECO CONNECTORS

Th following is offered as a guide for the selection of size and type of
connechor of conneciors io be used in a design and s point out the respec-

tive advantages of using the different sizes and types under varying
condition

The TECO WEDGE-FIT SPLIT RING — teco wenGe-
FIT 2%~ and 4 split nngs are placed in
precid confomming grooeess made with TECO
WEDGE-FIT groowing ioaols. The ingue and
groove split®® in the drg permils
simultaneous bearing of the innes surfsce of
thee ring agalnst the cose belt in grooving and
the culer Lasce of the ring against the outer wall
ol the groove, The special wodee shape of e
ning sechion provides maximum sderance for rasy inserthon but a tight
firimg fosim sl thie rireg, i fully seated in the conforming groove.

TECO WEDSSE-FIT splid rings ane the most efficient mechanical devices
used fo joinds in Bmber construction, The 2% © split rings are widely used
in brussad rafter construction im spans upio 30°-0° and in all wood framing
irvelwing husmiber o 27 nominal dimension, The 4° split rings e used in
beerarvy Bnierty el gintheer conbruction, fowers, bricdges and moderale and
long span rowd russes, genorally in members 37 or moee in nominal
thickness. TECO WEDGE-FIT grooving 1ools ane precision-made, high
speed waoodwarking iools, designed lor et Gperation anly.

The SHEAR PLATE — the shear plate is insended primarily

Bt wnod-Bo-sbeel connechions or B wioodd-io-vwood conmeciies o de-
mauntable structures when used i pairs, They are placed in precur dags
and are completely ermbedded in the tmberwhen in position, betng Bush
with the surfacs of the timber. In some cases where field connectians of
pre-aisembled sectons ane o @he place, two shear plates used in place
of aspln ringd will enable the members 1o slide sasily irbo posieen greatly
teducing the Labor required for the conneciion, Shear plates are wsed
attach columns o footings through steel straps, i connection with sbeel
st plabes, for trarsierring losds (roem stesd heel siraps in bowstning tnusses
and for paheer stped-io-wenod conmectsons in timber structunes. Their adyvan-
tage as regards use in demountable structures ies in the fact that they may
e bnstallid in (he respective memben direcily alter fabrication and may
I Bveded an place by maiks. There & o danger of their besng lost. The lack

of progections enables member 1o slide by one anothes without imer-
Errence afd wnce they are not repeatedly installed and removed, thers i
no wear around the bolt hole or grooves

As o choice of size, the 2% ° shear plaie comgiaes wiith the 2% split
ring and the 47 shear plate with the 4 split ring.

The TE'I:I'J SPI KE EEI“ = The TECTI spikoe grick are spacially

Flai

desegned for wse with piles and poles i restle consdruction, piers and
wharess, and in ranimission lines. The single curve gnd poins 3 curved
pode or pile surtace and a flat sawn timber and the flat grid joins teo ila
wtiwn timbers, The grids are installed by pressune similar ot wotbsd rings.

The TECO CIRCULAR GRID — the TECO circular grid

it used between the top of a pale and ihe cap o
present laberal rsowernent. B is uswally instslled for
s purpose with several lhgha blosss fram the pile
diftved hammes

Thet TECD carcular grid is alvn el in bresile and
ot b harany fimbeer constraciionin much the same
mannar as the flatand single curve grids. I is also
used as a tle spacer

GEMERAL— it generally advisabie o i the same wee conmector
and the same size bolt throughout a design. This simplifies thie fabaication
procedure, lessens the chance of a fabrication error and beads to greater
econody, [t i5also advisable not o specify lsmber of a higher grade than
Is reguaned.

The loads, spacing and other design dita published henein are based on
thie i of TECD timibser connmectors inwtalled with TECO oole. Theredone,
when uing these data, TECO products should be specified to protect the
integrity af the design,

Cleveland rings and shear plates have the same allowable
load values as comparable TECD products. However, the
proper tool for each type must be specified.
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CLEVELAND Steel Specialty Company

FACTORS AFFECTING DESIGN DATA — SPACINGS, DISTANCES, LOADS

ANGLE OF LOAD TO GRAIN

Tha g hie ool Sl b @rain o8 The aigle hitwien the resultant laai exertid By e
o et i o [he member and the loagduidinal avis of the member, S

X
—

FIGLIRE §

AMGLE OF AXIS TO GRAIN
Thee: wrighes ol airk b graim i e angle of consecion s foemad by 3 line joining
B Ceniers of b adjacent conrschoes locaned i the samse face of a member n g
aint and the longiscdinal seic of the member. See figuee 27,

Ey

HGLURE 2

USE OF DATA AND CHARTS

Geosral — This Bk hun boen artangid] wish fa Lcing pages devoied 1o sach
st o g Dy pe ol This o Conescioes, Cin fe adt hand pae ane b losd cham
wrul s dlal s el g reguined incives o deciegess lor vatious conditsans snd
10 Thid Pl e page are 1hie spacing. end disianoe amnd pdge disiance Cram, O
|l b5 gl thie wpike im'l\. ared ang page & the |iII|M plates, The Lars Bewir
s R snama nn e Canlee, s il i FalvamZing, el siclion, peoeeliey
W s s and s cmmmpnded eertvc ey

L'D‘.A.D‘ 'EHA“.TE = Thi had chams shows the allomcabde noemal ko

1o o poneecioe unit @ ball an sngle shear, The coemecioe unit cormsists of one
o[HIE i o muiifuied ¥ IR & AT o R pdle, Or 4 l.lI'IH|EI abspar plane used with &
sl wide plate

The chart see broken werically inio e dueee oo rss grougs. Selocn dae groun from
e 3 actomnhng 1o the speces al bumberapecified aed use ts pomon ol the chan
AP R B ganasp W I earh B e ane sl Curee Rach epneseniing
a thichneey ol lurmes sl the number of Inaded taces. Lise the cunee cosdaming
18 T Dol il o T pii |, E2Ch Durve s pobimind aooondesl b0 the Hankarriomn
Fowmuska wath e in pounds and angle of kaad 1o grain as the sanables. Select the
penpeer anghe al botom artop of chan, protesd vernscally s the slecingd curve and
prnerd hinrconially o pead the allnwable mormal load, Lumbser thickrsesses lew
i thao shoraon on thie bnad data cham ioe tee coreupondieg nisedee ol inaded
raCE ane ren e nmenienaded

For e tham one ¢ oonnieg e waif, e liiply thie cannscear load by the numtee ol
danils

CONMECTOR DATA — 1he daz grven cower dimensicns of the
q o fom, menimasm lumber waes, recomrenced Bali and holr bole diaresoers,
recommerced washer sipes and simellar welf puplanasony infoemation
Lo o ool thee came diarneter au fhe secommencked bolt sizes may e uead inaead
at holis i accordance with proressons st fomh in e - Naticnal Design Specifica-
tien o Wnod Consinusban

CONMECTOR SPECIFICATIONS — 7re design s and csther
inferration i the puldcation s hased om the ise of staecdas] TEOD connetcine
sl 1ok, W eecommencled thal the specibcations be chosely olloraed 1o irdae
the ume of products for which the data wee prepaned

ADJUSTMENTS FOR LOADING DURATIONS — 1he
allpwable conewioe bosds given on the chans are for ladeegs of mormal duraticn
réprmal duratson of lnading conlemplales the oint being fully loaded for appeos.
imately bem years, either continuoarly or curmlatively, by the mansmum allowable
raatrul design ioad shown on the cham andor that S0% of this load & applied
thmerghout the remasnder of the life of the seuciure. Factom are grven wigh the data
o et h connecsor which, applied o e load values in the char, give g allowable
fnacts, fow oteer duraiicer of knadbeg froen those of impact chasacier o those applied
permanently

Permanent lnadieg, dorwhich a faoor of S0% i geen, comensplies the coseeo
il e fuilly bl s that pevoeedage of e noemmal design vakes on fhe Chaft e

petmanently ar for many yeans.

Irdnirmation on design with cambirations of loask of differem dusaions « given
i1 Pt Design S fication dor SinessCoce Lumdber and in Fasenngs. Manonal
Feaves] Prodicts Assofiation. Oames eddion

DECREASES FOR MOISTURE CONTENT CONDI-

TIOM — The expected condition of lumber when fabricated and used
should be determined and the required decresses if necessary made in
sccordance with the tabulsted data with each connector.

DESIGN OF ECCENTRIC JOINTS AND OF BEAMS

SUPPORTED BY FASTENINGS — tcceniric cannecior joints snd
b suppoied by ¢ oeecioe shall be desigoed w0 that M inthe lollowing foemula
does nol encerd the allowable wol siesses
in hiowizanial shear "
M=

ah
it wehich i iwith comeecineg = the degth of

b iy ek o5 The Bstanoe ram the -
- loaded edge of the member o the neasesn
ke of thels PebaiEST CONRBCMOT

H#HHUH PERMISSIBLE LOADS ON SHEAR

Es- — Dt (i thie ey 0ol nes2 failurwe, there am lemils by which shiras
plaies ehauld mon be bosded, Treewe limis vary with the boll see. Thee bmi ae
Riven with the wwar plae data,

SPACING CHARTS — snacing s the disince betwosn consss of con-
neckats messared along & line joieag teir cemen. B i Gguee #4 15 the spacing
battwistn the dings shown

Oin e pigh Baned page of the daca dor each conmnecioe, i e spaning chan, Each
chit b live parabalic curves e presentsng recommended spacing for full bnad ar
the particular angle of losd mo grain noted on the tunee. For mmermediale anghes of
Iz, straight line inferpalsson mmay e used. W s sparing (oe bull s iy desioed,
sebict thee proper angle of load 10 gien curve g e where i|svenects the radial
lires pegreserteng srle of axis jo grain, the distance brom that poini i the lower leh
hand ceemer is the spaceng. It is prokubly mene convenient, however, in laying ou
this spaceng [ we the parallel i goan and perpendioular b grain (emponents of
mgasuremants of the spacing. The parallel so grasn componen may be mad a1 the
b ol the cham by progecting dosserwand fom e poini on the cunse. The peepen-
dicular pomporsea of the spaceng may be mead @ the left hand side of the chan by
peojecting Bonisoeally feom the point on the curse

Thie sty cuiree cm thae chart i 3 guanes-oicle. This curve mpresenis the spacing
foe 50% of full boad for sy angle of ks 10 grain and o the minimssm spacing per:
mrssadle. For percentages betvwesn 50% and 100% of lull load foran angle of load
b grarin ieaerpotate radally on a strasghi [ine betaeen ta 50% curee and the cune
corespandieg o the proper seahe of baad o gran

Riechactiaens in foad for edpe dlistance and ened disranoe aew nik addd (ve 1o spaceng
recluctions bul aré caincideni




M CLEVELAND  DESIGN A

FOR TECO CONNECTORS

FACTORS AFFECTING DESIGN DATA—SPACINGS, DISTANCES, LOADS

USE OF DATA AND CHARTS (continued)

EMD DISTAMCE CHARTS — end distance is the distance
measyuned parallel o grain from the cemles of & connecion o the sguare cul
end of the miemsher, If the end EM D DISTASCE
of fhe membes & ol squane
cuit, thar end distance shall be -"—1
taken as the distance from any
paint on the censer half of the (I} =i s
conmecior diameter drawn
perpendicular iothe conter line: \>
on the end of the member gt S
mipasiered pasalled to gram. The distance measumed perpendscular i the
el cut 1o the center of the connector shall rever be less than the requined
edge distamoe. Figure #5 demmonstrates end distance miasurerment (A,
O the same page with the spacing chan, the end distance chart will be
found, This chart is divided into bwo secticns, depending on whether the
mermber s in ension or comgression. [ in fension, project vertically on
tha chant from the end distance io the curve, then horizontally 1o get the
percentage of full load allosable, This process can e reversed of course
by going from percent of full load reqguined 1o spacing required, In com-
pression thiene is an additional vanabde of angle of Inad to grain, The opera-
tican i the saemee eacegt the curve for the proper angle of load s grain should
bt umed, For inbermediate angles inerpolate betwesn the curves on i
straaghit [ne. Oinsame al the charts the curves are cut off at the right hand
side of the charl. The end distance dimension marking this cut off is the
minimum permissibde and gives full load for an angle of boad bo grain of
revo degrees,
Reductions in boad for edge distance or spacing are not additive fo end
distance rediacions but are coinciden

ED’E DISTAHEE 'CH.‘IHTE — [Edge distance is the distance

frearm Ehe eschige of the member 1o the center of the connecior closest 1o the

edge ol the member  pnep RISTANCE AND SPACING
meeasiined perperadicular 1o
the edge. The loaded edge “"'"'""m g

distance s the edge dis

tance measumd from the B
e towiasd which the losd

induced by the connectoe T 1

acts. The unloaded edge o

distance s the odge
distanon measumd from the
adge away fromm which the
Upad Enaluiced by the connector acts, Figure £4 shows a typical measune-
meni of edge distancs with “'8°° being the unloaded edie disance and “C"
the loaded edpe dislance.

Cinn the same page with the spacing and end distance chass, the edge
distance chan will be found, For unloaded edge distance the standand and

FIGURE 4 Loaded Edge

Dl £

miirimium edge destance s thedumension al the right hard edge of the chan

For lnsded edge distance there is a variation scconding to anghe of inad o
radn. Select the proger curee for the dedired angle and then a given adge
distance perojecsed verically to the curve and then horisontally o the side
will grve the percentage of hull load allowabde. The uppser rght hand cormes
represents the standand and minimen loaded edge dotance lor 2o
degnees angle of load bo grein. For intermediate angles_ imepalate on 4
seraight [ine

INTER-RELATIONSHIP OF THICKNESS, DIS-
TANCE AND SPACING — Louds seduced becasse af thackness

(e L] hnisclil clen sl pisrrnil ey redhucton of edge disarnoe, and dissanoe
o spac g, withoul further reduction of losd snd cormeersely loaks reduced for
edpge distance, end distance o Spacang G0 ol PERT ReduClion oF TheCuness

When allowable load & reduced due to reduced edge distance, end
distance or spacing, the reduced allowable load for each shall be deter-
mined separately and the lowest allowable load so defermined lor any
one conmector shall apply to this and all other conneciors resssting a
cosmamcen force in a joint. Such load reductions are not comulative. Con
wirrsely if the allowable load s redsced becawse of a reduced distanoe o
spaCing, the ofher distanors o spacings may be reduced o those esuling
in the same reduced allowable load

CAM!ER CH'.AH.T — The camber chaft on page 25 will give anem-
piracal vadue for recommended camber for the average tross. The bosesiring irdss
whing a glued laminaled upper chond requires bess camber than othes Types
because of the absence al splices. The value for camiber read froem the char n
the amnunt the kovwer chord dhould be aised & the center af the span.

To wse the chart, determane the values for L (spand and H idegpth of thuss
at center] and mulbiply o get LM, Then using this value al the left hand
side procesd honzontally o the proper cusve. Then project vertically 1o
the borom ol the char and read the camber, For special cases when
detailed deformation data s reguined, wirile the Timise Engirsorng
Company stating the conditions involved and special recommendations
will e made

EFFECT ON CONMECTOR LOADS OF GRADE
OF LUMBER AND SPECIES — 1t various commercial stress

grades of hember ane affected by characteristics which have no efiect on
the strength values of connecton. Thenslons, novariation in ConnRector hass
i prrrnissible Tor vasalbons in assigned stresses to lumbees
Connecior lnads dovary depending on the species af lum@eer with whach they
ane usnd, Thee species harve boeen classified in growps A, B, and T Loads dor species
i lished may b obiained cn recuest irom the Timbes Engineering Company

COMMNECTOR LOAD GROUFPIMNG OF SPECIES WHEN STRUCTURALLY GRADED

GROLP & — SPECIES
Erougilae Tir {ddensel
Cigk, red arad white
Pine. southesm |dernse

Larch, s
Pane, sowtherm

CONMNECTOR LOAD CROUMNG —

GROLF B — SPECHES
Drougles fir |coust i)

GROUP C = SPECIES
Cypress, southern ard bdessaser red
Hemlook, Wesh Coast

Feniie, My
Roanthom st
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ticularly if a high stress-grade of hember is ised,

Thee critical or “net™ section of a timber kn a poing,
which will generally pass theough the cenber [ al
a balt and conrectos, oecurs at the plane of max-
imum sress. Thie nest cmss section at the: plane is
eqgual o the full croms-sectional area of the timber
riirius the projected ama of that portion of the con-
niectors within the member and that ponion of the

4
I NET SECTION — TENSION OR COMPRESSION
NET SECTION — TENSION OR COMPRESSION
Thee rest siesction of a tirber in a conmecior jaint is uswally sdequate 1o COMSTANTS FOR USE I DETERMINING RECLIRED MNET
tranamil the full strength of the timbser which can be developed outside of SECTION IN SCHUARE INCHES
Huiuimﬂmmhhwﬂpﬁud]mitrumd.mrnﬁ.itm i
be desirabile 10 check the strength of the et section of fimbers when they e c E‘“"‘ﬁ"ﬁ‘,ﬂ'ﬂ
are of the minimum size recommended berein for a gaeen connecior, par- Type ol Loadeng Sbprmler
inlnches | Group A | Group B | Group C
LI T 47 inr e [HI4 R NS JORH |
i 4" M54 D 8 [T
Perarigiitandl 47 iai Wi DOA {HEl53 H#T
oyer 47 D04 LLE L [CWME A
Rerimay 4" o bty L {44 ]
s 4”7 Q0T 0K 54 KT
Crims Sectbon o Tiembes Wind or Esthquake 4" o by e K} LH 4R
ey 4 ° 1) Dl 7 L

bals hode, notwithin the cornecior projeded area,
located al this plane.

Dnse 1o wood being able 1o suppon losds of shor-time durston greatly
i encess of permanendly applied losdy, computation of the required nes
s Tion imvolves consideration of the diferent lypes and amounts of loadings.

Thee nest croms-sectsnnal area in sguare inches nequired at te ofical sec-
tiom may be determined by multiplying the iotal load in pounds, which
15 transiesred theough the critical sectson of the member, by the appropriate
cansiant given n the wble. Corvenaly, the iolal working load capacity
i pounds of a grven nel area may be determined by dividing the net amea
i sgquare inches by the appesopriate constand,

*The above comtasis, compuied from basic recommendations of the
Forest Products Labovasosy, are based on a permissible stress at the nt
seclion egual b 1he basic seress for Chear wiood in compression parallel
tex Brain.

The sbave recommendstions smsume thal a kaol approackhing the
mianimum size allowed far the grade will not occur an, o withen one-hali
the conmectar diameler ol the plape o the entical section. Unless the
specibcations and fabrication contral praside that knots will nol Gocur at
thie jaaint, sineises, i he net section shall not ecceed 37_5% ol the afowatie
extreme liber in bending dness foe the grade used

SPECIFICATION WHEN GALVANIZING IS REQUIRED

PROJECTED AREA OF COMMECTORS AND BOILTS

Thee gl andzing specificatiom dor all types of
fimber comnmectors shall conboem 0 curment

(For Use In Determining Peet Sections)

85T AL Speciiications A123 or AT53,

1. i wrsadd fn ihe bath shall be at |eas) egual Tatsl Projected Ared in e Iniches od
Ier ' Prieras Wesiern' Comnecion Balt PFlacemsent ol Conneciors & Bolts in Lu ¢ Thickness al

2, The weight of the 2int coating per square fooe Mo, Size Diam. | Conmecton T —_e —_ e —_
of achual suraces shall average niot less than
2.0 oz, and no individuad specimen shall SPLIT BiwGS W O Face 1.71 rar 2,84 1.89 5.102
el begs than 1.8 Gz, wn:-,l.hl 10 B flesiimr- 1 L Ly Twn Faces 260 516 171 4.8 501
ranesd by sifipping an emtire piece by 4. 8
T84, Standard Method & 90-39, 3 4 L] O Face 1.0 1.8 4. bk e

1. Thee ginc coating shall be adberent, smoath, L] Twr Faces 4.5 3.th b &7 -EE 1} b
:ﬁmﬂmﬁ I;:i'ﬁ;ﬂ';,;“. i '"hf: SHEAR PLATES " One Face a0 | am 142 a1s | w7
faces n conic will not be cause for reec- i ih L Twn Faces 2 81 264 a4l 5.5h bt |
vion, 1t shall be free feam imperections such K e Face e 348 120 .03 &AL
as bumps, blisiers, grity areas, uncoaied 1 % LG N Toiis et 3 5; \ 38 19 571 34
spabs, acid and black spats, dross and Tus, i . ¥ :

4. Wwhen visual inspecion and testing with ¥ Ib, 3 i 1. Ore Face 124 | 405 | 487 | s3 [ B
hammer is not conclusive, tests shall be made " Twa Faces P 611 TS 845 | 1007
by the Pressce methad, in which cass the
minirnum theckness of coaling shall withstand Sl P % One Face 1.13 437 5.21 097 a4
af legst siven 1 -fimube dips. & Twn Faces — 6,15 7149 9% 1082

Tkl saemples. may e seder e (nom dediverns
at random and will be pested by the purchaser
and af purchaser's expeme,




LOAD IN POUNDS

CLEVELAND DESIGN AND LOAD DATA FOR TECO CONNECTORS

2%" TECO SPLIT RINGS

ANGLE OF LOAD TO GRAIM 2% " SPLIT RING DATA
. . . . - . ¥ .. . .
0 10 i M 40 50 B i a0 W Splin Ring — Dimensions
LR L 1 1 1 15(10 Inesitde [igmetes al Ceriler when
s 15
Insadie diamester af cenley when
iradalled .54
—— Thickness af rirg af cenler 161
| | Thickness of rirg o edge 1131
LY - o= : 1000 Depth "

ey !
-“""aj Lurmbee. Baiidern difrsnsons e

4 i
""II-,H_ ~pp | Wiilsh 1t
|

""i-.-l.-‘,_ | Thiickness, mngs i one ke 1

] Thickness, nngs appsosite in Both
2500 ﬂ'ﬁ\n "“hﬂ,_f 2500 ek : "

Balt. diameier
faolt hoke, duameles | T
Propescbisd A for porian ol ohi
00 nrgg within a meeenbeer spaae
ni ey | 110
Washiprs, mimimam i
Round. Casl or Mudlealds Iron
ligminter i
1500 Saquae Plae
e Lengih of Side ]
g TheRress ]
Fow irusssstd ralters and sirmilare
E ight corslrucion standied
s i Rk o
200 i E wroiughl wiashiers midey b uses]
8
o
9
SPLIT RING SPECIFICATIOMS
1500 Splin rags shall be TECCh split rines a8 manilacmines by
L85, Clevelarsd, O, Splia sengs shall b manidacireel
Ercees haol roslled S, A F 1010 carkson sieed, Fach ring
whall form a closesd troe cinche with thie princigal aws ol
thie Ciems section ol e ring retal pacallel soibe geometr
2000 Ands of The FiAE THe fimg shakl s anidghy 1o the e
Enoove, The medad seChon ol @ach ring shall b bhirvelecd
I r|||;'|_El|l1r._-|| ARl CIN ROy .jrlj ||-|,|. |_'|'||l,|;'"'. ||'|.i'!|'||| knips
less than that al mid-section. i shall ke out thiough in one
;ll.jn: o s cocumberenceE 1o 1o 4 [omnguae l|r||'| b
e i PERCENTAGES FOR DURATION
OF MAXIMUM LOAL
Twior Mondbs Loading, as e snow 115"
: Seven Duys Loading 5%
| 000 : | 1000 Wi or Earthguake Loading 1334
- : Impuact Loading 200%
: - Permarent Loading "
= GRIOWPF T |
. | DECREASES FOR MOSTURE CONTENT COMNDITIONS
504 L1111 A . ELL Condian when
o+ 1= 20 e 0" a0* B ro* ™ a0 Falseicaied Sesonis]  Unseaeoned  Uimseasoned
Comdlitsin whien
ANGLE OF LOAD TO GRAIN Lingfl Sarasomim]  Seasnid] |.'||'\-I'u‘|:CI||I"1|
i Vel

LOAD CHART FOR NORMAL LOADING St Rings o5 10% 3
ONE 2% " SPLIT RING AND BOLT IN SINGLE SHEAR
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2% " TECO SPLIT RINGS
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S CLEVELAND DESIGN AND LOAD DATA FOR TECO CONNECTORS

4" TECO SPLIT RINGS

AMNGLE OF LOAD TO GRAIN 4" SPLIT RIMNG DATA
o= g" a0 30® 0" 50" e0* 2 Me B0* 90"

Splil Rirg — Dhmersicens
G300 Imssiile Dhiairsbet 50 Cofiler wlesn
i | pwta] 4~
Irsshe diarrsser 8 cinler wihaen
000 insaalled 4.0
Thickness dl fimg &1 Cpdines (ERLE]
Thickness of rirg a1 edge 0133
35640 I :
Lurnbssy, Aanirmam dirsensns #losesgsd
W' lifeh 3%
SANH] Thickness, refigs i one [Joe 1
Thircknesa. nigs oppsite i bogh
L

Balt. diameler L
4500
T Baolt hode, degmaler W,

Prajected drea for porion of one
nng within a b sposre
inc hees Y24

Washers, minsmum
Hownd, Cav or Malleshle on
15001 chiamerter i
e Plate
Lengit o Sefle 1
Tha haipsi LT

40030

1000 (P Irumsasg] Fatters anid sl ar
light cartruchion stavland
werouh washers may be used.)

SPLIT RING SPECIFICATIOMNS

Split rings shall be TECO split nings as manuiaciuned by
5%, Clevedand, OH. Split rings shall be manutaciured
Fraem hot modled 5. AL E 1010 cartion sbepl. Each nng
shall borm & closed true cleche with the principal scls ol
Ehie £ reps section of The ring rmetsl parslled 1o Bhe georstn
JHHD awis af the ring. The mng shall [t snugly inthe prepared

gioave. The meal section of each ring shall s beveled

froem the centesl portion towand the adpes io g thic ke
2500 less than that at mid-section. B shall be co through in one
place in its ciecumference o form a tongue and slal.

4000

:

LOWADY [N POLUSNDS
v
s
LOWADY I PO

g

15040

PERCENTAGES FOR DURATION
OF MAXIMUM LOAD

Two Months Loading, as (or snow 115%
YO0 Saeven Days Loading 125%

Wind or Earthquale Loading 111 %

Imipact Loading 200%

Permanent Losdding G%
2500 7

DECREASES FOR SMOISTURE DONTENT DOMINTHIMNS

i Cincddtion whin
J000 I ‘% 200 Fabwnicaned teaenned Unseaoned  Linseasoned

T 3 Cnddrn whion
= GRDLUIP T = i 1 b Seaniviiidl  Seasivse LA d st

| 5040 i i_' 1500 Split Rings 0% 0% S llﬂ':.
1L 10# 20" LT 40" s0% il T" aoe "
AMGLE OF LOAD TO CRAIN
LOAD CHART FOR NORMAL LOADING
OME 4" SHEAR-PLATE UNIT AMD BOLT IN SINGLE SHEAR
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4" TECO SPLIT RINGS

CLEVELAND Steel Specialty Company
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2%" TECO SHEAR PLATES
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ANGLE OF LOAD TO GRAIN
LOAD CHART FOR NORMAL LOADING

A000

3500

SO0

2500

FLLE

LOAD IM POUNDS

£0HE

200

1 50

10

ONE 2%" SHEAR-PLATE UNIT AND BOLT IN SINGLE SHEAR

25" SHEAR PLATE DATA
Sheat Plates, Dimensions
kaierial 3 L Pressed Siel
Beg Lt Ga.
hameter of plate Iad~ | 1.82°
Diameter of balt hole gL m= | M-
Depth of plate . 421 .A8°
Lurmeiber, Minimiem Dimersions
Farw, widih ¥ 1%
Thickness, plawes in one face only iwm= | 18-

Thickress, plates opposiie in bosh facey U I

Stewl Shapes or Siraps (Thickmess
recyuired weher wed with dhaar plaies)
Thickness of weel ude plates shall be
determired 0 acoomdance with
ALLS L neDOmmimeeelains
Hile, cigeneasr in sinel sraps oo shapes | "4° | "6,°
Bali, diameier " W
Bali Hole, diarmster i timbes Tl
Washers, standard, timber 10 timber
COs R i Cifly
Rewand, casd ar mulleable iron, dia I 3"
Sqpiane Plam
Length of sale i 3
Thickress W W
1P st rafiers g ey bght sirpcteres
aralid wrospght washen muay be wsed |
Projecied Ara, b one shegr
plaie, square inches 1.18 | 100

SHEAR PLATE SPECIFICATIONS

Shesas plabes dhall be C55 sheas phln a4y artactuned by
55, Cleveland, OH. Malleable non Types — Malleshleiran
shear plaies shall be manufaciured acceeding to cument A5
T. M. Swndard Specifications & 47, Grade 32510, o
malleable inon castings. Each casiing shall consis of & per-
fostatend posanil plase wth a e g arownd the edipe extendsng
al rlght anghes to the e of the: plate and projecting from one
face only, the plate ponion haveg a cenral bolt bole reamed
i sipe with an imegral hub concentrie ko the ball hale and
exlending from ihe same lace o the flange.

PERCENTAGES FOR DURATION OF MANIMLIM LOAD

Two Months Loading, as lor snow *M5%
Seven Days Loading 125
Wind or Earthquake Loading e I WS
Impact Loading * 200
Pemmanent Loading . ; 0%

S Al e limilatoer ine macimuom allewalbble feds for shiran
plates geeem eluewhiens o this page.

DECREASES FOR MIONSTURE CONTENT CONDITIONS

Condibicn when

Fabrscaied . . . . o Semonod  Uinsessoned  Linsessoned

Comdition when

W Seasnnmd  Seasoesed LInspascned
o Wil

Sharai Flilig 0 0% 3%

RLAXIMALL PERMISSERLE LOMADS Of SHIEAR PLATES
The allcawaible loads for sl Inadmgs eerept wind shall nol eoosed 759080
B e FIg " shsiar plaes weith W besdis. T al beravabibe il bl shaall onasi
suopid BATD e 1T Bol thimady Bebar on the deiai plale, mluce (e
prececing values by oneningh
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D MOT LISE THESE CHARTS
BEFORE READIMNG PAGE 3

2%" TECO SHEAR PLATES
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B CLEVELAND

DESIGN AND LOAD D

ATA FOR TECO CONNECTORS

4" TECO SHEAR PLATES (WOOQD-TO-WOOD)

AMCLE OF LOAD TOGRAIN
® m* 20" an® 40" s0* sO" o" an= o0
B0 | o L 5K
Limin vestly GROUPF A
- — ) %" [ Hod .  —
S, 1 1
s 4500
4
4000
15010
- J0]
=_._|_‘_ : | '-‘.‘_‘_‘_ i
= o
Iy, e I —
1 —-a_“_,-. .1'1"‘1-.-“"15. T £
&0 !
X T‘*-'E""L_ . 2500
£ [ T s |
4 ' oy, L e
= oy 4
Wl i
£ 1500 ! 1":&:‘:‘.‘“‘ > Sy,
R el o v S )
E _-l-"‘-.. h.".‘uh:'!lq ",;llr b =
= 100 P
4 200
1500 2000
L]
LT 250
2000 200K
1500 ] j S0
= ik e a0e 4" 507 Bi" roe qo~ B

AMGLE OF LOAD TO GRAIMN

LOAD CHART FOR NORMAL LOADING
ONE 4" SHEAR-PLATE UNIT AND BOLT IN SINGLE SHEAR

LOAD Iy POLINDS

4% SHEAR PLATE DATA

Shiear Plates, Dimensians e leahle [l leah e
lron 1]
Sehane rual 4037 | 404"
[Diameser ol plaie 4.03° | 403"
Diameser of bolt hole ai- a4
Dt o plane hil” LT ]
L iavibaid S imiragi i L nasise
Face, widmh aw 2%
Thickness, plates in one Sace only 14" It
Hegidn, (S ameae n° w
Beodt Hode, diameser sn imy Ll W,
Washees Glanola, mEsn i ey
DG | i Orly
Roursd, cast oo mglloadle ooe dia ] I
fquare Plale
Lenggh of ude
Thickness 4 .
Voot Wadie] e gt olsei | s prnes
slanrhetl wnnighl wahes mas e red
Propecied Area, for one shear
plate, wquae mohes 258 | 138

SHEAR PLATE SPECIFICATIONS

Shear plates shall be TECO) shesar plates s manutacianed
by C%5, Cleyeland, COH. Malleabde Inan Types — ballealsle
iron sheear plates shall be manatactuned accombng Yo curmem
A5 T, s Slandard Specificabony A 47 Grade 12510, for
mafbpable iron castings. Each cakting shall consist al a per
inraied round plate with a large arpund the edge ruiereling
o righe anghes 1o the iaoe of the plate and projecting from one
tace only, the plate portion having a cerral bali kole reared
o sape with an imegral hub concenenc i e bol bale and
exiending from the same faoe as the flange

PERCENTAGES FOR DURATION
OF MAXIMUM LOAD

Twin Maoniths Loading. as for wnow “115%
Sewen Days Loadang “125%
Wind or Eanbaguake Loading kYL
Impact Loading * 200%
Penmaien] Loadig | Q%

=0n ok esoeed lemaaiions for masimom alloeptde badh inr shear
b, et F abwhiEie on This nage

DECREASES FOR MOISTURE CONTENT CONDITIONS
oG whien

Falsralieil tegsnnad | Linseasoned  Linseassoned

Conditan when

Ll sl teasoned  Seaoned Linseasoned
oF Vel

Sl Planes 0% "% 1%

MAKIMLUM FERMISSIBLE DOAIDS O SHEAR FLATESY
T il kepwvalile boats furd B il veggt @ n e s redl 1husll not esress 4970
by o 4" sheai plates woth W° ol and §76EEs lof 47 Wi plair sim
% hadiy. The allorsble wirsdd bogsd dha D fusl e ol b6 30 i arlvefi Lhiid
with a e bak ] W0 s, wbeen wssml westha v Baal H baod Preads beedi
on The shea plaie. redece e prevedsng values by bs-ninh
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4" TECO SHEAR PLATES (WOOD-TO-WOOD)

OWOT 17N 40 %

CLEVELAND Steel Specialty Company
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CLEVELAND

DESIGN AND LOAD DATA FOR TECO CONNECTORS

4" TECO SHEAR PLATES (WOOD-TO-STEEL)

AMGLE OF LOAD TO GEAIM

o= o= 0= in= a0°  50° &0- ;0%  #Oe® e
: - :
GROUPF &
B0
b 1
——
5508 - -
. | . - Y
! g P, L | el wath
, W& * [ Bah
5 T _ ]
00 e \,\ - !
| ||
-lk “ > ¥ 1
W R
"\.,"‘ 1 |
4500 : e "'IT".- e I
~ - -
SON00

2

LIDALR IM PORLIM I
™

Lk

430

1500

2000

[
I

—TGROLUFC

1 5040

ﬂl. 1nl IDII

0% 40" 0% b0*
ANGLE OF LOAD TO GRAIN

l'.'ﬂﬂ

BO*

LOAD CHART FOR NORMAL LOADING
OME 4" SHEAR-PLATE UNIT AND BOLT IN SINGLE SHEAR

mﬂ

Ml

S 5IK]

FXH]

430H)

&0

1 5EH]

D

LWL I POILINIDS

2500

2500

S

4500

JUNND

1500

4% SHEAR PLATE DATA

Shepge Plates, (rimesnsicina
WA ral ke Fpah e el wadi
|igf LA
Diamssger of plse 03" | 403
Ihiaraeten gl Faodr hiake H1- Bg-
Dtk of plals ha- [=F ]
Ligmbee S4inmminm Dirsinasis
Face, weileh 1 5%
Therkevess, plaws an one taoe anly 1w 1 ¥
Steed Shapes or Siraps
I Thickress reguaned when wsed wiik
& e |,|||-|||_".
Tharksiess o shesel wlile plile= dhal
I cletermsined in accoiclance with
A& LS L recusmimencdsion.
Hale, digmseter if shess| siegps of
i b
B, diameste ks i
Bis¥ Hole, diamestet oni lirikser M. N
Prajected Anea, bod ani shest
plate, sijudse nches 2 3Bk 2 506

SHEAR PLATE SPECIFICATIONS

Skt plates shall be TECO shear plates &5 manufaciuned
by £55. Cleveland, OH, Malleable Iron Types — Malleable
irger sbweaet plates shadl be manulactured sccomdmng o curmem
& & T. M. Standard Specifications & 47, Grade 312510, jos
mualloable iron castings. Each casieng shall consist of & per-
{orated pound plete with & e around the edpe sxlendomg
a1 rijgha angles o1 he {ace of the plate gnd projecting inom one
[ace paly, the plae pedion haemp acentral Bal hee e
1o 4ize with an imegral bub concentnic 1o the ball kale and
exlending Iroem (he same laoe a5 1 llarge.

PERCEMTAGES FOR DURATION
OF MAXIMUM LOAD

Two Months Loadiong, &5 lor snow *115

Seven Days Loading *125%
Wiind oo Earibhouaion Losding "I3FN %
Imgact Loading *200%
Permanent Losdfing 0%
= Dhain el pwcing] Fiiviilatuins b swanmnim dllosabbe s o shicar

fulalise @rein i lwiwFeng on S page

DECREASES FOE MOSTURE COMNTEMT CONTHTIOMNS
Coriflaiin wheen

Fabwicaied Spgsrrenl | mieasiir] | e |

Conchssmin when

| Spdnirwnd  Seawnneil 1] o eyt
ol Wiet

i Plates 1" 2% 111

MAK AL FERMESSIRLE | OADS O8N SHEAR PLATFS
The sllorweahie boudy o 11 bousdi gy easiigi worsd bl | il s et 4970
be e d° sheir plaies wish W bolh snd & 750 s, e 47 dhead plabis wiil
%" bolt. Toe al kel wend o thall not esceed 600 Ba. when used
wath g 12 boli and 900 lts. wibenn gmed with 2 %" bobt IFholl theeads bear
on the shear plate. reduce e preceding values By ore-nanih
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CLEVELAND Steel Specialty Company
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B CLEVELAND

TECO SPIKE-GRIDS

TECO SPIKE-GRIDS
TECO SPIKE-GRIDY
Type Flai Single Circular
Cure
Size, square g g 1%
Total diepth of grids, maximum 1° 1. 38" (L]
Cxameier of bolt hode 1.06° 106" 1.33*
Weight, per 100 grids, |bs 50 P ih
LUMBER DAMESSHOMNS, minamum recommended foe installation
of flad grady
Facwe, width 1 Gl Gl
Thickness
Gnds one face only 1% ] by~ | Wy
Grnds opposae in both aces it PRy
rlimimum diameter of mle for curved grids {1]
BT, diamwsies B orl1” | %o W
BT HOLE, deameter in imber e or | NTor | "ML o
1%a” 1Ha™ s

WASHERS
Rownd, cas o malleable iren

Square plae

Mandard 5ipe for Boli
Erigmesed LUleng
w3l Puirched for Boki
Criamester Lved

SPACING OF GRIDS, minimum, cenler io opnber
0%-30" anghe of koad o grain
tpacing pafallel 1o grain
Spacing perpendicular be grain
10*490* angle of load o grain
Spacing pafmallel or perpendicular 1o grain

END CHSTAMCES, center of grid po end of piece dension or
compression members

Stancaid .

rdimimuim, reduce loads 15%

L |
'

EDGE DISTANCES, center of grad 10 edge of piece
Load applied ar amy angle o grain
Standard Friefapdd L
sinimmum, reduce boads 15%

%
iy

PROJECTED AREA for ponhon of one grid within member,
sojuare inches

1.%5

DESIGN AND LOAD DATA FOR TECO CONNECTORS

SPIKE-GRID SPECIFICATIONS

Spikegnds shall be TECO spibe-grids &
manufaciuned by C55, Cleveland, O
Spike-grid timber connecion shall be
ranufaciuned according to curnent A, 5, T
L Standamd Speciications A47, Grade
12510, tor malleable son castings. They
whall comuist ol rows of oppoung speles
which are heldd en e iy filles, Fillets for
e fat and corcwlar grid on Eross sechon sha
b digmond shaped. Fillets jof (b angle
Cufee grids whall b= ineressard en depth 1o
albow Bor curvillure

WinND AND EARTHOLAKE LOADS

FOF il OF BEmhguake s ainne ar
coombingtion of wihd o0 ganbedke wilr
dead or live loads or bath, the wée lasds on
spike-grids may be taken ay 11 ol Ik
Lhesi g Lioags pronsdiod) thip resuffirg sipe and
number ol Cormecion
guired foe e dead and |ive [Osds alone

% Ticd hEhE [RaA I

IMPACT
When uing Design Loads, the |osd on &
spikegrid due i 2 lorce producing impact
whall e faken as 115%% of e sumod he loece
a5 Wl I andl The bl i s e

LOADS 1N RELATHO® TO DISTAMNCES
AR SPALIMNGS

Standard De=ign Loads are for standand
distances and spacimgy. Sandad and
mimirsim distarces and spacings with load
rechin i [ao%ais i greeion the lable, Loads
for end and edge dedances and spacings
irdermediee od siandand and menimum ma
b cetevmmineed by interpodation

DESICGN LOADS* FOR ONE SPIKE-GRID AND BOLT IN SINGLE SHEAR

GROUP A CROUPB GROLIPC

Type ol Halt Allowahle Type al Balt A loweabls Typeal Bale | o i bl
Cornd Dhiamsser Load ol Diamrseter Lasaid Carnel [Dhaivird e Lisadd
0 - LE ] ks~ F5008 P K" inkna
sy 1" 41000 W 1" Ja00e A 1" 13008
GINGLE W 42008 SIMGLE L IB008 SIMGLE L 12004
CLURVE i= A%OHIE CLURVE 1= 41008 CLRVE 1 15008
CIRCLILAR o S CIRCLILAR = L CIRCULAR . .
) 1" IBO0E ) i° 408 Ja{a

*dlorwable o on spliegrad same o all angles of losd o grain
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CLEVELAND Steel Specialty Company

TECO CAMEBER CHART

CAMBER FOR FULL-LOAD DEFLECTION

FORMULA — & = Ky & K e
H H

K= D32

K= mj-l-ﬂ\

O TEIR J ! MACHID |
i

-t

K, = 000032 K,= 002800 i

|

FLAT TP
i

Il

280,000

250,000

LR

1 5k, (R0

i (e (W0

50,004

1]

16

= 4
o
/1 &3
&/
yd /
/ /
I
/ P4 D43 NOT USE THIS CHART
/ / BEFOIRE REATHMG PAGE 3
A 4
W
A
A
yd /
1 2 3 4 5 2] 7 L] ] 10 11 12

CAMBER = [ (IM.)
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PILE CAP CONNECTORS

&

h"‘-«.;
-

P o e

i -

\

11

/z«r \hﬁl‘_’_‘g
FEN

=
%
<
%

S

POC-2 ™ peca 1 /?

Al bl holies 1516 cliarmssed

N2

F
AN
2\

L LISIHT COonnaCinrs are avadlablo oon s id! o ¥ PCC-3
I T al] 1 (3 ] I I’ ] h'.r”.
SUGGESTED COMCRETE DESIGN PROCEDURES
A nalysis by the Podland Cemeend Association for the DR | ORI OF COrmseCnoe S value o
sl Bt slrenth in conoreoe il I
.d ¥ i

e |y ..1

1Esr el Wi 1 %k
LT | ppohe, sischam 1207

#4 RE-BAR

o4 —-
-

=
\

Plane of fallure ssumed when

W' Core 1% pubied ol ol Do rese
I s . \(F,.r“!‘_ o
r b
&

Ve HaiBOT TR 1T

TP Caf

X

[ a7 [N gl concee. simien o cover 471 cl

' reinfareeng may be used § e
f develop puli-oul sirengih L K
Boliom ol capg ‘l,{\

POC4
EXAMPLE: Given:
Vo= 97148 ialhwvable wpbin hoad fo W, = -I: — = gl ePEET TR | O T
2 ComnBC| o |||.|I|l'- i gl i
d= 7% £ = 10% Vo= tolal lewad
b= Wilc = di ¥ i el v 1D PG i SR

= 114X 1BX05 = 2B.2
‘_ﬂ}_llﬂ:

fmlid fd i e

T

2 ."‘ = ..:I.'I'... = 446 0% X i+ il = CriCufMerEnC
il IB.1X 75 & 4

W abtioewable [ofF Concrehe

= T{H} psi

i@l sECTion

SNOTE ABCHLIT he: Where only two plates are used, be might be assemed o be equivalent io one hald a fll
corcumderence. or some other fraction thereod, The guantity Be shiould e esiablished I|'l||||H|| By iR T LT T
ENEINET IR ||,|£J;i;|l'||'||l



T e

CLEVELAND S5teel Specialty Company 18

SHEAR PLATE DESIGN SUGGESTIONS I

77 MIN. DNA, PILE BUTT
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SHEAR PLATE DESMGS LOADS (7/8 O BOLT
4 Shear Plates 4 Shear Plates
whaea 0 Shear Mates
" r Plates iverticaly { Tramsvrrse) X
Carauap “B Garouip "C” Group "BY Ciroup "B
Wbl Llse W L Wer Lisa Wl Lise
7.7Hh b, 15432 fw 15432 |bs A0 A6 Ths
Cirpmip “C Crop “C” Coroiip T Ceoup “C”
Wikt Liae Wes Lse Wt Liss Wipi L
AL b 12860 [be 12860 |k, 25,720 |he.
oo “B° Group “B” Cimmip “B” Ceroiip "B
Diry Use Dy Lise Dy Llse Diry Lse
9 4 v IBA3A b TBA2A |ba 16856 lhs
Grmup “C Giaup “C” Giroup “C Ceoup “C*
Diry Lise Dhry Ll Chey Llsa Diry L
TiTE [ 15,356 lbw, 15,356 Ibs 30713 ks
DESIGN NOTES:
-
1. Tabwlar values are intended a5 a guide, and should be checked by the design engineer for conformance with cunent edibon of M CES®
2, A 3% % Duration of Losd increase is included
L Typlcal Group “B" species include Douglas Fir-Larch and Southem Yellow Pire.
4 Typical Gemup “C7 species include Hems-Fir and Spouoe-Pine-Fir
5 Applicable load adjustment factors are: Losd Duration, 'Wel Service, Temperature, Group Action, Gegmetny, Pengralion anid Mirial Side Plabes.
b Shear plaies are 47 diameter, SP45
T Sab cuts should be parallel, plomb, and a mimimum of 5% in width.
B Shear plaie daps 1o be made with Tood 1045
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