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18:4983·198

Indian Standard
CODE OF PRACTICE FOR

DESIG.N AND CONSTRUCTION OF NAILED
LAMINATED TIMBER BEAMS

o. FOR EW ORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 12 December 1968, after the draft finalized by the Building Construe­
tioll Practices Sectional Committee had been approved by the Civil
Engineering Division Council.

0.2 Due to non-availability of seasoning plant facilities for large sized
timbers, skilled workmanship, equipment for g.ued laminated work and
facilities for proper application of synthetic resin glues, nailed laminated
timber construction may be used at a much lesser cost in the field -of
timber construction using different fasteners •• The nailed laminated timber
beams are built up using ordinary wire nails to join together short pieces
of planks of nonnu thicknesses and widths in vertical position. The thick..
ness of such beam may be a multiple of the individual planks. The short
length planks shaD be so arranged as to form a , earn of required span.

0.2.1 Research haa been carried out on various types of nailed lami­
nated timber beams at the Timber Engineering Branch ·or the Forest
Research Institute, Dehra Dun. io anive at the efficiency in stiffness and on
the basis of the same the recomme,.tions in this standard are specified..
0.3 In the formulation or this standard due weightage has been given to
international co-ordination among the standards and practices prevailing
in different countries in addition to relating it to the practices in the field
in this country.

0.4 This code of practice represents a standard of good practice and,
therefore, take. the Corm of recommendations.

0.5 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, express­
ing the result of a test or analysis, shall be rounded off in accordance
with IS: 2-1960*. The number of significant places retained in the
rounded off value shaD be the same as tIl~t of the specified value in
this standard.

• R.ulea for rouodiDg off numerical valuet ( ,1IJiIM).
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IS I 4983 ·1_

1. SCOPE

1.1 This standard covers the design and construction of nailed laminated
timber beams.

2. METHOD Of ARRANGEMENT

2.1 The beam is made up of 2 to 3 em (SII 4.1) thick planb placed
vertically with joints staggered in the adjoining plaDb witll • minimum
distance of 30 em. The planks are laminated with the belp of wire nails
at regular intervals to take up horizontal shear developeil in the beam
besides keeping the planks in position (SII Fig. 1 ).

3. MATElUALS

3.1 Spede. 01 TbDber -- The nailed laminated beam, are perally
fabricated from species of timber which are used for solid beama and pur­
lins (s" IS: 883.1966*)_ Mixed species from different poupi may also
be used for fabrication of nailed laminated beamI, for which the ItreDgth
properties ( working stresses) shall be taken ofthe lower grade spedes.

3.1.1 The specification of timber shall be structural timber"-eonforming
to IS : 3629.1966t_ Care shall be taken that serioUi boll do Dot occupy
the tension zone of beams. For permissible deCeealike bota, shakes; etc,
in nailed laminated timber beams, details given in IS: 3629-1966t aha1l be
followed.

3.2 Nai18 - Nails used for laminated planks shall conform to
IS: 723.1961t. In case of coastal areas with saline climates. galvanized
wire nails shall be used instead of ordinary wire nails.

3.2.1 In some of the soft wood species it is possible tel drive the nails
without any prebore, but in all the hard wood and other IOf\ woods, pre­
bore is essential to avoid splitting of planks. In Nch cueI the diameter of
prebore shall be lesser than the nominal diameter orDail by at least 0·5, I
and 1-5 rom in very hard woods, hard woods aud soft woods, respectively.

4. SIZE OF PLANKS AND BEAMS
~

4.1 The plank thicknesses for fabrication of nailed Jamiuted beams
recommended are 2-0, 2-5 and 3-0 em.

4.2 In case of nailed laminated beam the maximum~ and length of
the plank shall be limited to 25 em and 200 em rapectiVeI.y•

•end.. of practice for design orstructural timber illb~ CI-.l__ ). I ( SiDc:e
revlaedl:....-.r ~_~__--" · L._' b.'...:....' ·

tSpeciScatlon lor structunu tlmug- ID U1auue'

tSpccificatioD for mild steel wire naila. (SlDce NVIIecl). "
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IS 149&1·1968

43 In order ~ obtain different overall thi~esses of the beam, the num..
ber and thickriess of the planks to fonn vertical nailed laminated beams,
and also type and size of wire nail .haU be &I mentioned in Table I. ~e
protruding portion of the nail shall be cut off or clenched across the grams.

TABLE 1 NUMBER AND SIZE OP PLANKS AND NAILS rOR
NAILED LAMINATED BEAMS

SL OVUALL No.o. TmCOBaOP Typ.. AND SJZ& O.
No_ TRlcu.. PLAlCd EACH PLANK NAIL TO •• UIID

OP BBAII

(1) (2) (3) (4) (5)

i) 5 2 2·5 75mm longand 3-75 mmdia

ii) 6 3 2·0 do

iii) 7 S { 2 X 2'5} doI X 2-0

iv) 8 -4 2·0 100 mm 1001 and 4·0 mm dia

v) 9 3 3-0 do

vi) 10 4 2-5 125 mm (ODland 5'()mm dis
.

vJi) II 4 {3 X 3'0} do1 X 2·0

viii) 12 4 3-0 do

ix) 15 5 3·0 150 mm long and 5·0 mm dia

NOTa - A number of combinations of the different thickneael of pIanka may be
adopted as long u the minimum and maximum thickDeu of"theplanb are adhered to.

5. DESIGN CONSIDERATION

•
5.1 Nailed laminated beams shaD be designed in accordance with
IS: 883-1966*.

5.2 De8ecdoD --- The deflection in case of nailed laminated beams, joists,
purlins, battens and other flexural members supporting brittle materials
like gypsum, ceiling slates, tiles and asbestos sheets shall Dot exceed 1/480
of the span. The deflection in case of other flexural members shall not
exceed 1/360 of the span in case of beams and joists and 1/225 of the
.freely ~ging length in case of cantilevers,

-Code 9f practice for desip of structural timber in buUcUn, (__ mtirion ). ( SiDce
reviled ).
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111813·1968

5.3 meed.. Spu
5.3.1 F,,,~ SUPPOrlld B,_-In cue or &eely supported beams, 'the

effective span shall be the distance between the centres orsupportl. or the
clear diatance between lupports plus effective depth or beam whichever is
smaller.

5.3.2 CtmlinutJlU B,tIm -In cue of continuoUl beam. if the width or the
support is less than 1J12 of the clear span, the effective IpIUlIhall be u
gi~en in 5.3.1. If the supports are wider than 1/12 of clear Ipul or
600 mm whichever blea, the effective span Ihal1 be taken u UDder:

a) For end span with one end fixed and the other contiDuOUl or for
intermediate spans, the effective span aball be die' clear span
between the supports; and

b) For end span with one end tree and the other continuous, the
effective spanshall be equal to the clear~ plUl half the efTective
depth of beam or the clear spall plus half the width or the
continuous lupports, whichever bless.

5.4 Penniaible lateral strength of mild steel wire DaiJa lball be u given ib
Table 2 for Indian species of timber, which will apply to DaiJI that have
their points cut flush with the faces. For nails clenched acroII the pOI
the Itrengt!t may be increased to 20 percent over the value. for D&iIa with
points cut flush.
5.5 A worked example for method or design of Dailed laminated beam iI
included in Appendix A.

6. PABRICATION

6.1 An initial camber of 1/160 ~r the span shall be_pveD to the beam to
prevent undue sagging due to creep of timber and slip ofDailL Camber
shall be obtained by Dumber of intenecting straight liDeI pviDa • simple
curve.
6.2 Joints in the planb on the adjacent !OWl abaIl be~ at a
minidlum distance of 30 em and maximum diataDce of60 aD. preferably
the distance may be kept at 45 em.

6.3 Spacial ofNan.
6.3.1 A minimum number of four nails in • vertical row at recuJar

interval not exceeding '·5 em to takeup horizontalabear .. well ..~~~
the planks in position shall be used. Near the joints of the pI.nb tIUa
distance may, however, be limited to 5 em iDItead of 7-5 em.

6.3.2 Shear shall be calculated at variODl pUa of the beam aDd the
number of nail, required shall be accommodated within the diltaDce equal
to the d~tb of the beam, with • minimum or four DaiIa in • row at •
-.tandard~horizontal spacing u shown in Fil. 2.

6
 



..
.

'0
0

-I
16

0
-I-

16
0

..
t-

8
0

12
0

•
r

L
16

0
-r

I
1

2
0

-
-
-
-
..

.·
·

-
-
~
.
O

.,
.

,
~
o

-1-
16

0

~
4
0
1
-

I
:1

60
:

1-
!

:1
60

:
-r

-1e
0

-
•

__
I

._
,

II
1

-
'

,
I

..r
i

8
i

•

G
O

O
m

m
~
2
5
m
m

J
tl

C
K

T
IM

B
E

R
P

L
A

N
K

S

...
...

.~
-
-
.
.
.
.
.
.
.
-
-
.
-

4
G

1
7

5
m

m
=

3
0

0
m

m
..

..
..

.
,

•
.,
•
•
•

,
I

1
I

I
I

I
:

:
:

:
~I
'
.

!
I

I

15
5m

;

~
-
~
~

-
-
-
-
-
-
-
-
-
-
-
~
~
-
-
-
-
~
-
~
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
.2

5
m

m
...

...
,

1
--

5
0

nv
n

£
2

5
m

m
C

A
M

B
E

R

--a
A

D
di

m
en

ei
om

.
ot

bc
:r

dI
aD

th
ol

e
Jp

ec
i&

ed
,&

ft:
iD

ca
at

im
et

ra
.

F
la

.
1

PL
A

N
A

II
D

E
L

B
V

A
T

JO
R

0
1

'
It

.
TY

P
IC

A
L

N
A

IL
aD

W
Jl

D
lA

ft
D

'I
'n

on
ul

B
aA

II

A
D

eM
,.
..

..
..

.
iD

au
1B

m
et

re
l.

F
lo

.
2

ST
AN

D
AI

lD
L

D
I
_

SP
AC

D
O

II
I

N
A

lL
B

D
W

Jl
lK

A
ft

D
.
A

I
I

• - I • I

M
J

I
71

I·
7
1
~

Fo
r

5
_

D
t.

D
ec

er
N

ai
la

2A
Fo

r
3-

75
aa

d
.,
•
•

D
Ia

I8
eI

ar
M

IlI
a

/

2
0 NJ

•
•

•
~

I
-
-
t-

-
I

•
•

•
-
+

-
+

2
0

~
I

..
t:

-
I

•
•

•
10

0.
...

...
..

•

Lf:
+

-
~

u
§

..
..

..
.-

t
•

•
•

-
I

-
1

-
-
1

"
.

•
_

50
..

.J
.-

--
75

•

 



IS a4-=t .1968

63.3 If the depth of the beam is more, then the vertical intermediate
spacing of nails may be increased proportionalIy.

6.3.4 If the nails required at a point is more than that can be accom­
modated in a rowt then these shall be provided lengthwise of the beam
within the distance equal to the depth of the beam at standard lengthwise
spacing.

6.3.5 For nailed laminated beam minimum depth of 10 em for 3-75 mm
and 4- mm dis nails and J2-5 em rot 5 nun dia nails ,hall be provided.

TABU 2 SIIEAJl STRENGTH VALUB or NAILS loa DESIGN
or NAIL LAMINATED BEAMS

( Cl.",. 5.4 )

~L SPSCIU S'bBNOTR ... NAIL IN kg
No. t ~ ~ t .... ---.

Trade Namea Botanical Names 3·75 and+mm 5 mm dia
dia Nails 75 and Nails 125 and

100 mID Long 150 mm Long

(I) (2) (3) (4) (5)

I amari .4"""11 wollitmi King_ 190 275
2 uIe wood A",gnssuJ ltJtifolilJ waU. 200 290

(bUll)
3 _bU. Acaeia ar.b",. Wind. 155 255

4 ball.... TmninalitJ bellin,,, ( Gaertn. ) 100 145
Roxb,

5 bJJuaJ PtnDe,,'plU marsllJlirm Roxb, 150 220

6 bIr~1a B,tW.spp. 130 190

·7 blaek cll1ll1am Tmnin41••"me;; King_ 225 325

8 blaekabU AI6iat·. otiof.tissim. Benth. 140 205

·9 boaa.. PluJe6, spp, 120 175

·10 champ Micltllid spp. 130 190

·JI CUIlphor Cinn.momtml spp. 120 J75
( daDamoa)

12 ddekra••Y ChtJrtlJi. tabadmU A. Jua. 245 355
(aadam a• )

13 cbllaaal SeAima w41lu/aii Korth. 175 255

·14- elah- Pinau ro~6"r,lai. Sargent. 110 160

15 f:)'p..... Cupr'SSIlJ 'orulos. D. Don. 60 90

-16 deodar C,d,as fl,o'are D. Don. 140 205

·17 cUt-m-. ( M.P.) G"wi. tililUfoliG t Vahl. 280 405

18 ellaaman ( O.P.) Grew;. "JI;III, Vahle 130 190

19 eacalJpt1d EUlaly/ltus IIIgmitJidts 165 240,
-Specie. require no preboring for nail penetration.

( CortIiIaIM)
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1814983·1968

270

190

250
340
220
120
165

·290

'35
220
275
145
375
405
160
275

185

130

170
235
150
70

t15
200
290
150
190
100
260
280
110
190

Dip",oca,pru spp,

(3)
Ahus pi"drDw Royle•
G_lind arbor,. Roxb.
Cldt,la spp.

T"",inalia mJri«arJltI Heurck et
Muell. Arg.

Dipt.,ocGrpus m«totd'PUS Vesquet

}(JliG %}l«G'1Jd Taub.
Ew",.itJ spp,

Pilau utIli" Wall.
c..u.n. ac,lsa Wight
Al6ilitJ 1,61uck Benth.
SchlNhlr, trijul. Wil1d.
Dlltl6attgtJ .f07JlllrtJlioUII, Buch.-Ham.
lA,nstrOlm;4 parvijllW. Roxb.
Mali/,ra intlict! Linn.
M,suGfmttl J..inn.

Qu"cu.r spp.
Quneus IPP.
P,,,,,carpru daI6",ioitUs Roxb.

(2)

•
pIDUl

1=)
23 prj.. .

(Andaman )
24 Jaollock ·

TA8LB 2 SIIBAR STRENGTH VALUB OP NAILS rOR DillON
or NAIL LAMINATED BEAMS - ConJ4

SL S.BClU STUNOTII ... NAIL III kg
No. ,,-- A.--- f' + --.

"rade Namn Botanical Names 3·75 and 4 mm 5mm dia
dia Naill 75 and Naill 125 ADd
\ 100 mm Long 150 mm LoaS

(4) (5)
80 11~

80 115
110 160

25 110"­
26 InI
27 )11-

• 28 IaaII
29 ka.-.I
30 lIoldIe
31 .....
32 lampad
33 leadl

·34 maIllO

35 me'"
36 oak ( Auam )
37 oak ( U.P. )
38 padallk
, (Andaman)

·39 . pooa Calolltyllum app. 160 230
40 .ala. Tnminalid tomIltlAUl Wight et Arn. 160 230
41 .aIaI lJoswIlli. s'"atG Roxb. 120 175
42 •.1 ( V.P. ) SluwIa 'D~IU'a Gaerta. f. 100 145
43 ....... aMJMia dal6"prida -Benth. 170 250
44 .0•• oak Gmill,,, robwta A. Cunn. 120 175
45 teak ( V.P. ) T"llInG ,radis Linn. f. 140 205

·46 toea CItlrIIG spp. ISO 220
47 .... Bilelaofia Juan"", Blume 130 190
48 wIiIt. ..... T".uilJ hitd.,. Stcud. 180 260

Nou - The mear .trqth value. or 125 and 150 mID nail are tentativelv bued OD
limited tc:ltl, that ia,45 jJerCeDt above thOle of 75

1
1D1D or 100 mm nail of 3·75'DUDcUa.

·Species requireDO preborIDa for naU pmetraboa. ·

(1)
*20

21
*22
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APPENDIX A

(Clause 5.3)

DETERMINATION or STANDARD SECTION or MAntEO
LAMINATED TIMBER BEAMS

A-I. PROBLEM

A-I.I To determine a suitable section of nailed laminated timber beam of
C kokko' timber.] Albi~i(J lebbeck Benth) for an effective span of 4-0 m and
spaced 1 m apart- in a single joisted floor with floor boards of 25 rom
thickness.

A-2. DESIGN DATA

A-2.1 The design data is given below:
a) Modulus of elasticity of timber == 112 ronnesjcm!

= 112 000 kg/emS
b) Intensity of liveload as given in IS : 875·1964· = 75 kg/ml

e) Intensity of deadload for timber beams and planks == 640 kg/ma
d) Safe workingstresses for' kokko t timber as given in IS : 883.1966f:

1) Extreme fibre stresses in bending and tension
It = 134 kg/em'

2) Compression parallel to grains
fa == 88 kg/cm l

3) Horizontal shear stress
h,::= 11 kg/em'

A-3. CALCULATIONS

A-3.1 Referring to 7.8 of IS: 3629.1966:, for seasoned timber having
moisture content not more than 18 percent and minimum thick.ness below
10 em, an increase of 20 percent in strehgth 'values listed in Table 1 of
IS : 883·1966t may be allowed for bending and compression values for
inside locations only.

Tberefore, permissible workingstresses for bending and tension
= 134 + (20 percent),
== 161 kg/eml, and

-Code of practice for structural wety of buildiDg: loadiDlltandards ( "pu,d ).
tCode of practice for design of atructural timber in buildias (I«tlltll mision ). tSiace

reviled ).
~Speci6cation for structural timber in buildinp.

10 



11.4983·1968

for compression parallel to grain,

J. == 88+ (20 percent)
· = 105·6 kg/em'

A-3.1.1 Referring to 5.2.2 of IS: 883.1966·, the permissible liveload
shall be reduced to three-fourth of the value given in IS : 875-1964t which
is equal to three-fourth X 75= 56 kg/mi.

A-3.1.2 Restricting width of the beam to 1/50 of span as recommended,
the minimum width required shall be 8 em.

Therefore, the assumed beam sizeshall be 100 X 155 mm (s" Fig. I )

Therefore, the sectional modulus:
Z == 1/6 X 10 X 15-5 X 15-5 cm2

== 400·4 em?
.

A-4. LOAD FOR A PANEL

A-f.l Deaclloacl'- It shall be calculated as given below:'
a) Self-weight of 25 mm thick timber planks == 64 kg
b) Self-weight of timber beam of assumed ~ize 100 X 155 mm

c= 46 kg
Total dead load =- 110 kg

Dead load per em length of beam =s ~~ == 0·28 kg/em

A-4.2 IJveload - It shall be calculated as given below:
Intensity of liveload = 56 kg/m

'
Total liveload = 224 kg

Liveload per em length of beam == 224/400 1:8 0-56 kg/em
Total load acting per em length of beam ==a 0-84 kg/em

A-43 Cheek tor Perml••ible Deftectlo. - In case of simply support
condition, fonnula for calculating deflection is

~ 5xwlc
o-=~

where
3 = maximum deflection occurring in beam in em, and
w == load per em length in kg (in this case 2 dead load +I

liveload u given in 33.6.1 of IS : 883.1966- ).
----

tCode of practice for delisD. or structu,al timber in buildinl (_. rIIir_). ""
reviled).

tCode or practice for ItI'Uctural safety or bui1dinl: Ioadiol .taDdarda ("". ,.
11 
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I == span of the beam in em,

E c: modulus of elasticity in kg/eml , and

I == moment of inertia of the section in em'

( breadth) X (d~pth )1
::s 1-2

Here w == 2 X 0-28 +0--56 = 1-12
I

.'. 5 X 1-12 X (~1'
Therefore, deflection 3 = 384 X 112 000 X fTl~ X 10 ( 15-5 ~.

. = I-OS em

A-t3.1 Deflection allowed for stiffness of nailed laminated beam as
given in 5.2 will be 1/360 of the span

400
==360

== I-II em

Hence the beam is safe against deBection.

A-t.4 Check lor PenaU.ble Sm.... 1alea'"
I

Maximum bendingmoment == w~

where

\

-WI == the actual load per em length of the beam,

Th _-.t-. • be di 400 x 400 x 0-84ereiore, maximum n OK moment a= 8

Therefore, bending stress will be

== 16800kg em

16800
sa 4OO'=i

:Ie 41'93 kg/em'

This Value is far less than the ~ble value of fibre stress in
bending, Hence the section is saCe in bending.

AA.4.1 This value is far less than the~ble value offibre stress in
bending, Hence the section is safe in bending.

12
 



.,".1.
4-f.5 tIaeeII 'OIl ....... ... sa..- MaJmum horiIoDtal
shear Itress (11, ) will be

where

D.. vertical reaction in kg,

II - bteaclth or beam in CID, and

tl- depth of beam in em.
· 1-5 X -Sf X 200
Therefore. ".. 10 X 15'5

. == 1-65 ks/cml at,the IIlpportl.

M.s.l Tbb value it far Jell thaD the permiaible value of 11 ./cm·.

A-4.5.2 Since the beam iI fabricated such that jointlP1 individual pleab
occurat 40 eminterYa18, the shear Itral at the ftntJoiot from the .upport
shall be checked U (onows:

Total abear at the 40em &om the end. ,

4­
alii O·Sf X 200 X '"J

Area of the section raiatinI the shear - 10 X 15"5 X 3If '
• 1-5 X 0-84 X 200 X 4/5

Theraore, mm~um shear .tI'eM - 10 X IS;5 X Sr
-1-73, which II I. thaD the

permiIIIble value

A-t.5.2.1 Hence the sectionala life apiDlt shear.

A-t.5.2.2 Henee the aetti. 100X 155 DUll iI safe apiDit beDcII••
ahear and deflection and hence adopted.

MA~ e6 ...... -IDidal camber of 11160 oltbe ......
that ii, 400/160 - 25 mm at centre Iha1l be provided tbrOuab .brlcadoD.

&.4.1.1~ to recommendatioaa, " ~"Db each 25 IBID x leo DUll
abalI he UIed to form the feCJuired _doD or 100 X 155 -. aDd' &IDID
dilllDeter DaiII each 125 DIm IoDIIhall°he~

II
 



II. fIlS • 1968

A-t.6.1.1 Extra depth of plank 5 mm is suflident in all CueI where
the1~ of plank is1. than 200 em. to give the desired camber. 5 mm
is the tolerance in the depth of plank.

M.6.2 SMar NGiu - Maximum shearCoree occurring in a beam - 168kg
Lateral strength value or shear in ' kokko' timber.. 200 kg_

A-t.6.2.1 Therefore one nail will be enough.

AA.6.2.2 Provide minimum of four nails at 75 mm apart to take
horizontal shear force as well as to keep the in~ty of plan.D u recom­
mended. Nails near the joints shall be provided at 50 mm. This will
provide adequate strength combined with. stiffnesa within permissible limits.

14 
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