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Rortep Irox Joists, et 0 ‘ ¥, 3 a& T ey oY ;
A 3 a £y mn ﬂ!dt ri Pl TN VL K 32 " §d
Parricurars of seclions and constants for load and deflection with a limiting stress of 5 tons W]. eiBh]' tfolftf Tg?::‘ | inertia. For load. fitigs
per square inch, . 3 L itha
Case I. kst b rii‘f?*»i"?}*""’"r"’"_'f"u
Condition of joist oo ... Supported at both ends. t Y
Arrangement of load ... ... Dead, uniformly distributed, weight of joist
included.
y Constants.
; ight Thickn m
Section. Kfelfl :ogg of]:velf.u Mizeﬁid !
For load. For deflection.
& QUARTIC G
e A% g INCHES,
16 x 6 62 62 71302 29709 0844
14 x 6 60 625 542°55 25835 *0964
12 x 6 56 625 374°81 208:23 N .
12°% 6 42 45 29127 161-82 1125
‘10 x 6 43 62 199-14 13276 ‘135
Wi x'6 36 & . 17551 LB £ o ‘135
10 x 4} . 3 T3 1 15099 100-66 *135
9} x 82 24 875 | | 9539 6875 146
8t '8 34 50 o+ 10754 8962 *169
8 x5 29 39 9307 8. | . +169
8 x 4 22 -375 67:05 5588 T
L 19 32 4534 4318 *1928
T x. 23 14 B 30°11 28'68 ‘1928
_. 61 x 3} 16 823 2073 - 3171 216
- 6i % 2 11 -30 1823 1945 216
s 6 % 5 29 5 51-31 5701 225
4 5 x 4% 23 375 2828 8770 270
5 x 3 13 4 25 16-18 2157 270
43 x 2 8 25 812 11+40 2842
4 x 3 12 25 947 1578 - 3375
4 x 2 ] 25 507 845 *3375
3t x 12 5% 75, 251 535 432
3 x 3 10 2 4:37 971 - 450
Formsﬂ:odolnuingthh‘h)bb,;mmmf'on;ﬁngthehbh of stol joists. :
(e j ,
: ! Bags & ¢
: Roviep Steer Jorsts.
i ParTicuLARS of sections and constants for load and deflection with a limit; ss of 75 tons
T bot square inch, ting stress of?&tom
Case I.
Condiﬁon Of jOiSt ves e ee W72 Do =

Arrangement of load ... ... e

Dead, iforaly %&, weight of joist
o} elited. AR %

‘ ',‘i:, - Eﬁ_‘ e i
: i 2K e [ TSHe 1T Oonstants, o il
Sectin. m Moment of it o .
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6 1sr Marcr 1895, No. 480 W., PusLic Wogks.

To use the Tables.

given sl():x)n'l—b find the load and corresponding deflection for a given section of joist with a

(a) Divide the coustant for load by the distance in Sfeet from centre to centre

of bearing ; * the quotient is the total distribut in tons i i
weight of tho joiett istributed load in fons including the

() Multiply the constant for deflection by the square of the distance in feet from

centre to centre of bearings* and divide th ) LGl
deflection in inches. @ the result by 100 ; the quotient is the

i1) To select a joist for a given ext ; : 2 Ao
Jvih s(pla)n —o select a jois g external load (i.e., load exclusive of weight of joist) and

Multiply the load in fons by the distance in Jeet from centro to centre of i ¥
and take a section against which the constant for load is slightly hig(;le:) ?llxr::giie

result. The weight of the joist T should then be added to the ext
section tried as in (i) for load and deflection. fitasdid oo lo?d end the

Cases IT to VIIL.

(ifi) To ascertain loads, &e., for joists under different conditions and with i

: e th
arrangements of loads, the constants in the tables must be multiplied by the factorslgiv;itif{f:l?:::
for each particular case before proceeding as in (i) or (ii) above. :

Factors to be applied to
Case. Condition of joist. Aovenpovsntiof loed - oL T BT e
(dead in all cases). D g
Load constant. ) eflection
constant.
1T Fixed at one end, free at the { | Concentrated at free end .. .
IIT } other. { Uniformly distributed : 232
v Bupported both ends .. ++ | Concentrated at ceutre 16
v Fixed both ends 5 E 4 Do. do. 1 .
b L X0 ve .. | Uniformly distributed ik ;
VII } Fixed at one end, supported at { | Concentrated at centre .. § 182
VIII the other. { Uniformly distributed . 1 4178
Notes.

(a) The constants given in the tables can readily be adapted to suit other limj
than.th.ose which have l}eep used (5 and 7°5 tons per square ingh for iron and steell?«::;e%fti:ge;s
e.g., if it be desired to limit the stress in a steel joist to 6 tons per square inch, the congtaZt;

must be multiplied by 7% or 08 before the load and deflection are determined. A higher stress
than 5 tons per square inch is not recommended for iron joists.

(b) If the deflection caleulated from the tables be greater than can i
circumstanees do not permit the use of deeper section org:f a hean%:r seeti})): zlflzggi,a:leddlf tt1111e
the load calcalated from the tables must be reduced in the proportion of the allowable tepth’
caloulated deflection and the number of joists increased, e.g., if the allowable deflection bg 0';
inch and the calculated deflection 0°6 inch, the load should be reduced to ¢ of the calealated
load ; the stress would of course be reduced in the same proportion. ¥ .

(¢) If the deflection be limited to ¥ of an inch per foot run of the jo $ed
depth (with the limits of stress used in the tables) shouldpbe as follows for (:;i:’;fsvfilzle .Elmmum

For iron joists, *54 inch } : 3
173 steell Ty : '72 7] for each fOOt Of dlﬂtanoe between %Dtms Of beatingss e.g., i-f

the distance from centre to centre of bearings were 10 feet and th 3 e
48 or § inch, the minimum depth of an iron joist, Cage T, should be 5?4%2%%?;0“ were limited to

® In cases IT and TII substitute *“ centre of bearing of fixed end to free end”’ f
or “ A Al
1 In Cases IT and 1V, total load = external load Ig weight of foldt centre to centre of bearing."
” s VI 3 i hd . "
In these four cases the whole weight of the joist is not added to the external load to make uE tho total load beoduss the

ealeulation will be made for a concentrated load, whereas the wei P :
deflectiont will b toass Kacs oy 5 Wighitly ssweisive. weight of the joist is uniformly buted. The caleulated

‘WoORKS.
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APPENDIX.

o been calculated from the following data :—

Symbols.

5, including the weight of the joist.

tre of bearings.
"inch (5 fov iron, 7} for steel).

The tabular constants hav

W = Total distributed load in ton
L = Distance in feet -from centre to ce
8 = Limiting stress 10 to;u per square
d = Depth of joist 1n mehes.
¥ = Dolction in T+ in fons por squate inch (11,123 for iron,h12.500 for steel).
= astiel 200 U o fnches).

'Efl[ - ﬁ?)(xlnue::ts gff ienertia o); section of joists (from dimensions in ‘ B
2 breadth, and weight per foot lineal, the momen

- o d
 When the thickness of the web is known a8 m upi'oﬂo’ WS i—

inerti secti approximately d
sy folr;fhaA = a::a'::? {h?s::gmgg square inches. )
, w=weight ,, » 0 1b. per foot : N dace
2 i iron 17 X 1" weighs
ThenforironA.—.-mwbeoamlfoothnealef?:lght ; L
AN l v
v 1 steel X " : '
end for steel A = " " ” {1 . : x o {Eoie o
Assume the ﬂange::to be of equal thickness throughout, i.e., thet the section 18 nohnsvl figure

: ; : wh l"‘ : L4

R N T el ‘,‘.,A;mi,:z,.;.:.i‘.zée.::-'i

] = al‘h ‘u“m‘ 1 tha hmﬁ.n‘ L i b e %

ren 1= = (s —(t=1) &3, énif 4 Td 106 bl Sulkension SRR HEEELS L it e SR
12 " s e AR »

fros o 4 b L 3 SEp or il ke

A= bi- (-t Fo i it T ataall
From the #5775 ok T

whence d, = 5~

3 : ¥ for steel,
— —w for iron oOr ; K
‘ndﬂA-—xow h 3'4_ 4 1 ﬁﬂ; jm
afacturers’ lista of joists, ﬂm.segmm}a y slightly openi
.hu.u&oa:m —.mmgnohoasellsov ﬁ. "m?-."m-‘i
% h::;ntaddiﬁontothetabnluoomtmtfol‘ 10“‘, A
conseq ; ; its depth in inches. i i
: the joist and d it8 0, 16 b, in weight. o i

w'ghtmlgwi:mmif‘:;(ig,qwmohu)duou.mum‘dn_,ﬂ. weight. sob i e

- ‘.d(\'i,:.,m‘!.;
: ! —.mmmalmb. w4 ¢ g ol
Then g—-smmi‘ 7 A i

e

o s PRATIE 1T
5 5%5@"7’-17" o iR e 50

e 75‘ e RN
For the rostangl® 3 o from equation (1) on page $, WE =g =7 o)

SR

or iron, 5= BJS and WL ="~ . |
b g=5C=® 3 : ‘ U

=2 w ...—'-,,,._". ‘ |
ForMSs?'&,C—ﬁ. and L ¥

Py LR A Y PO




8 1str Marce 1895, No. 480 W., Pusric Works.

Formule. #

| For distributed loads, ends of joists supported (case I)— 4
1 WLx12= S—Ir;d
*or WL = 4_3821 (1) which is constant for each section for any fixed value of S.

481
and W = 341, 2).

3
5 WLAx12 g

N e AT
‘ From (2) and (3) & s R (4) which is constant for each depth of joist for any fixed values
 F R of S and E. \
LR Foriron 8 = 5. B = 11126—

From (1) WL = 2%. (Tabular constant for load.)

: ‘ From (4) LIL%U—Y == IT?'5 (Tabulﬁ constant for deflection.)

‘For steel 8 = 75, E = 12,500. g

From (1) WL = lg-l (Tabular constant for load.)
100V _ 18 R
From (4) t —5— = —- (Tabular constant for deflection.)
¥ ; L d 3 : ’ T ; 2 ';ig"n‘.m"':?‘{‘f'{
: : : et TR Nt ey e e v T
* When the only particulars available are those generally given in manufacturers' lists. vi depth, breadth, e oy b el
and weight in 1b. per foot lineal, the constant for Joad may be approximately ealeulated from the tal’c')’wing 13,2.’33?-’ iy L 2 > ~12’[; 1.::'0« 5

- WL = 0. 11 (w—O0. 3 bd) 84, the values of the symbols being as given in the text. In 1V of « idi
1y Constrwtionn(( Longmans, 1891), it is stated that this formula * will be found on trial to g':: !airl;! googm‘;:-? af
Bt deflection.

s gy ot
t The object of multiplying by 100 is to save long decimals in the tabular gt : |

Onprr—dated 1st March 1895, No. 480 W., Public Works. | 5

- - Communicated to officers of the Public Works Department for : .
# guidance in continuation of G.0., No. 2348 W., dated g:d See;mnf&lffsgrﬂmtmn and A

(True Extract.)

© (Signed)  J. PENNYCUICK, Colonel, RE,
i Secretary to Govt., P.W.D.
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‘Rortep Iron Jomsts. e

Particulars of Sections, and Constants for Load and Deflection, with a limiting Sﬁ-eu of 5
‘tons per square inch.,

if so,

and,
uniform section

throughout or may be of uniform sérength.

Y i

; . " Cass I- '_ ‘ A

ol oy Condition of Joist . . . Supported at both ends. . R A

3 Arrangement of Load . Lt e qni‘forﬂy» @iﬁt‘fib“teal weig f._ ht 053"‘“ included,
) 3 L, £ - < 2 - Q;_? : el

joists,

REMARKS.

. f ‘ Section. mhifg&r

s

whether they must be of

State whether built up plate girders may
be substituted . for

. —Pa90x0 03 J0u
; youy eagubg aed suoj, ul ssoI3y

Tons.

i

+ Condi-
of |
Joist.
5

, ditto. .

ete.

* Arrange~
ment ag:EQ.
Load.

t

ing

) Wei.
| machin- [ of J oist|

i
t i.e., Fixed both ends.
Suppo

Dead
Load,
includ--

Tons.

ed.

With
neither
End

Wit
onq
mae

| |

.
e

Number required.
End
hin-

ed.

both
Ends
in=

L€y

In Dead

Clear Length,

‘Hpan,

A *Emaeh

Leﬁgthg.._

inimum
of Dimensions of

tigbe
_exact Section cannot

ch ma;

i

allowed in case

be procured.

+

Section wh

Maximum and M
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Rorrep Srrer Joists, “; ' CONSTANTS.
Particulars of Secti d ; < ' : Weight Thick Moment of
ections, and Constants for Load and Deflection, with a limiting Stress of 75 RERoh Ln:al ngz ofmwl;g?s f:a;:in.o
tons per square inch, For Load. Deﬂp;gi
ons.
Case I. ‘n Quartic g
s s 3 Tnches. Lbs. Inches. Inches. s
Condition of Joist . . . Supported at both ends. 51 x 13 9 368 879 16°76 897 “"w 4
Arrangement of Load,. . . Dead uniformly distri : s , bt x 4% 175 & s 23-14 4515 *351 ,} il
) y distributed, weight of Joist included. ! 5 x b 255 49 - 3049 6098 "36 Kn b
L2 i & g Retl 9375 43 92732 5464 56 J
e b iy |t 44 19+59 39-18 i 2 A
> T CONSTANTS. b x 8 it ) 40 715 3434 *36
Section., Weight per Thiekness Moment of 5 x 3 18 35 g 14°68 29:36 36
Lineal Foot. of Web. PR e T ‘10 k 95 1193 23 86 36
For Load. For_ 43 x 1% 9:25 *87 808 17-01 379
v Deflection, : G 43 x 1% 85 298 525 1105 379
; : 43fx 2 7'5 LA U | 1636 +384,
R ’ 4§ x 3 14 %2 s lg-sg 33'86 Sn 80
= s Quarks 4% x 3 10 23 4 41 s 436
f Inches. Lbs, . Inches. inl(l:?ll;tsl? : 2 X ?2: : lg '25 ;;:9 3:3% glagg *45
o TN X . = ¥ '4‘5
198 x 7% W & R Tt T = 548 : '
18 x 7 75 . S i 091 : TR Sy Ny 1075 50 520 1% .
172 % 62 1 55 115300 64055 10 i Tl , : R g B14
: 0 ‘625 116305 65521 i 3 ox 1} 6 28 304 868 514
16 x 6 645 64 23102 s "101 3k x 1§ 4 Ay 1-80 576 576
B 2 80 51 88601 456'88 | - "1125 HE 3% 3% 45 by oy RRE oM 1Lge 588
R S ZooL 347 50 ‘1125 b A M o 1095 | M0 | %34 48 | 60
e L B [eteise ATio W g it | e o 5.y | L 174 580 |, 60
e ppd BERR o Sl G 381760 || 1%~ | - B ' — 7%"""”‘ b AR
4. 'x 6 b7 L 512-?2 3.;’247,‘7’ 1286 . ¥ 1 To use the Tables :— R
e }g i g; ;g '4?5’ ‘ i{ggg ;98-89 1936 : ' o n(x)p’l‘o ﬁnd tlm ‘Loa,d and correspanding Deflection for s‘gven seetlon of joist mt%a. 3
.ot 5 ‘Ma ! a . 9973 13 : span i— 3 4t
£ 1? x b 40 b1 99179 29445 138 g’ (a) Divide tHe cpnstant for Load by the distance lm&:’&z from centre to ggm,e gé“'
}g X g 54 *60 35889 29907 . 15 : bearings* ; the quotmnt is the botal dmmbute& load ¢n fons, including the waxght
H x 6 22 42 29602 246 68 15 | . of the ]owbt &
12 X g &; *58 27171 . 22643 - 15 23 4 ) (b) Multiply the comnf, for deflection by ﬂm square of the dlmm i g
2 - X ; 48 18360 15400 15 ; 3 iz to . centre of bearmgs* snd divide the plt.by 100 5 ; the quotient ,5 i
1% o 87 42 . 24246 90525 1827 : b e in inches. A s G | 3
;g X g §g5 gg %15-13 * oi514 18 ’ v g . - (“) To ag\ect a joist fora glven external loud (s. e, loa@{ excin;ianm b of
x B2 oL 15690 4 15699k <) P ' iven spain : <k Walin i
10 x 5 gg. ,:47 12705 |© 127706 | .13 ‘ ‘tﬂtl;ply th lmad i tm by the distance '_n,fwf rom tmtooentreolbe}mngﬂ* ami
10 x 4% 1:5 41 146-07 149°07 50 %18 R , ake a section against whmh the constant for lo hl her than the result.
I x 6 ;; 'ég 20023 20276 182 o e E'he vg)nghb fﬁ l:’;lhe ﬁ'm nuihenbe ad eg- - il
. 9% x B = 12590 - 12750 / 189 : J" =y b3 P §1n or 0 al epm R
918 x 4} 37 *516 16084 16391 1 . et e '
\ o IR A 84 34 e o,
i 2 TR ] Misas 5887 | - 198 | (i) To ascertoin R 3
? = g e T 91548 : R42:75H 20 arrangements of loads, the constants in the tables nm
g : 65i V 86 48 1'{’3 ?2, 123'02 < 20 4 below for each particular case before proceedimr as m {1
: . 6 226 :
5 %16 32 g oL, 1016 12656 [ »: .226 P
3 g8 x b g;-zs 23 9658 12107 225
g8 x 4 i : 74°17 92:97 - 995 Condition of Joist,
g x 4 18 820 52:90 - 6613 225 - ‘
’ 7% x b %g {275 ‘ ?%{8 10474 9286
: 7% x 4 : 1 616 71:31 . 2286 ﬁ Pixed a, &
g x 8% 20 & 43161 " 3 -~ 0BR 257 1 ]} ' th?:tizfn. e {
2 7 % 3% 88:80 5543 257 1V ~ Bupported both ends .
i ea 6f x 3% 3311 52:97 ‘agh B Fised both ends.
l.‘;‘ ‘ Gi x 2 13'2} 2529 1988 itto % . y
T8 6 x bo% 40 : 6640 | . 204 ' Vll  Fixed at on
¢ 2 g fa | me | o T
.‘.'"P WY X ¥ 2 (6 o £ \ Wi
‘:,r 6 x 8 2679 44°65 > .gg 'In cases 11 and IIL :ibahtute“unmd'bem
7 e et 2669 4448 - 480 : beaving.” v g
7 , 8 % 8 2059 34-81 .30 ' anmnmnv Total v
g& X g ]7'12 28’53 l80 1 ﬂ‘ f b 9 [ 8 R A ) Al
® 1841 i : n these onreuest ewholaw ht of the joist ‘
e 2435 327 © because the eale wﬂlbomudee;gr a%onoen‘t?:hgi; mﬁﬂlﬁﬂ?m the ”mitl t?;ih? ;’:f: i:p‘;};;uwm 1 hfﬁ G
2 fl‘lb\ltﬂd- The tﬁd hﬂectm‘m'wﬂlinthese foﬁm ' ﬂyw
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\ 6 1§ APPENDIX.
Notes. & | & '-\"A‘_
(a) The constants given in the tables can readily be' adapted to suit other limits of stress i ST
AR than those which have been used (5 and 7°5 tons per square inch for iron and steel respective- 158 Vg
ly), & 9+ if it be desired to hmlg the stress in a steel joist to 6 tons per square inch, the ‘ B3 a2 s
coustants must be multiplied by == or '8 before the load and deflection are determined. A ey b W =Total distributed load in fons, including the weight of the joist. -
higher stress than 5 tons per square inch is not recommended for iron joists. : j ' L= Distance in feef from centie to centre ings. e
(8) If the deflection calculated from the tables be greater than can'be allowed, and if the 4 {14 S=Limiting strees in fons per square i
. circumstances do ot permit the use of deeper section or of a heavier section of the same depth, 11! d= Depth of joist in énches. |
the load caleulated from the tables must be reduced in the proportion of the allowable to the L } i i i ‘

calculated deflection and the number of joists increaszd, e, g., if the allowable deflection be
05 inch and the calculated deflection 06 inch the loaci slfo:ﬂd beer:dnm‘ t:) ths of the
calculated load ; the stress would of course be reduced in the same proportion.

() If the deflection be limited to +45th of an inch per foot run of the joist, the minimum

. e
" * When the thickness of the web is known.

‘ hp&m& *?,‘ei,‘m;ai itB:'f' e usedfi JmEAbion fpgtiomtd gl SalenB SRR Ao it: - — St _ * Moument of Inertia for the section may be
& ”w & E';'il m: for each foot of distance between centres of bearings ; j g i St Lot A =area of the mminng B 2
T At g., it the distance from centrﬁ to centre ofé)earingg were 10 feet and the deflection ~  * . N ,, w=weight » » v lb per f"";“'W’ S B o
: §4 i, A5 e 1 i e AT oy A AR . i for Trvidies e st 1 fot el o g R
' . . . % . vt en sl iin V‘Jl‘ ﬁ‘:‘V;v and for Steel A='§% “ » L s om "%%_l i A ""'v‘ ;
s 7 b , s S T L S G e Tasetet &
Pt I4 iy W  Aesume the Aanges to be of equsl thickness throughaut, ie., M& - sectio
? , i a0 e sLaT 6 s try ! Sl
" ; - L2 ﬂl'» s 1 ! . J
. S T S : {d :
:'4’ “’t; ..c { ) 3 2
. i i g ‘ ;
' ! k :
. {7
s gt
| iz ik © Jisk weights ; tho ext
a ~ web, and the conse dition to the tabul —fora
4 ey : nbeiug&ammichi per I .
& B
WS © = increaso o in area (in square inches)

= increase in thiokness of web.
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tor Wh=—~ (1) which is constantpol' eaeh section for any fixed value of S.

s ‘
P and W=4—’—I ' e i
g 3dL : TEY ot
5 5 wvx]z (3) Circular No. 2 Ry.
' V=X —7—
-5 GOVERNMENT OF INDIA
] From (2) and 3) (4) which is constant f . :)
A, (8) and (B3 =g ) wick s ocoetat for ekch dopt of it fof mpy. faed PUBLIC WORKS DEPARTMENT.
For Iron S=5. E=11125,— 4 i ,
201 R A [ 1 S OB SN (G e e
From (1) WL=-7. (Tabular constant for load.) ; s b 1 ;
I(OV 1-35 3 ‘ ‘
From (4) f1o = (Tabular constant for deflection), i : . ; . 3
For Steel S=7'a. : E—12500. . - | L RN VR Tl
From (l) W;‘-—]_O_I- @h%n‘ar const“nt for load.) “‘. 2 4 g.u ‘ . ; Si ; . |
:tlooV 1-8 ' ¥ : Qalcutta, 25th Ja;z 1895 - :
From (4 B " £ SRR i =
) S, (Tabular constaut for deflection) il l Revised suggestions for the Prep&ﬁmn“ma“t‘ for r°11°dJ°18t8
" e ‘ %AE’{:‘:‘ o &
Lol Ry . P Tables for calcnlation of»{ga.ds &w &l
hi welgh:!:n l; °:el-‘_!’ fmoot lmgf' ﬁtzaﬂabla are thon l‘st:nra‘lly Eaven in manufacturers’ lists, viz., depth, breadth, 2 ey ¢ : SaLl f T ‘ SRR
5"&“2?35&?&2;‘5.,,‘,&“’ 358;}3(8 e Shlses ot the Tytboll B o v fﬂ“ﬁm the giilloving TR £ The undermentioned papers are forwar-ded to
give fau-ly good results.” '« (hamgmags; 1381, i is “‘# that this formala * will be !ound on trial f.o ;‘f . The %o:egnm?inti opradrl:s?gomhg; hfixm No:f-b-hmrr '
E | and t unjab, Public Wo: enti
1 The object of multiplying by 100 is to davelong dmunal;x@%a tabular constants fordeﬂoeho I tii . .The fjuet uomm:ssxong:s of the Oentml P‘rqmneu, Bum&, Assammd
Fpws 3 E i ~ The Resident at Hr&ers e
i Tr. TS 3 , eriamai The Resident i i
! 'y i e, istan.
""t{' c T : e 4T He f&c;ou?mm ﬁena {1, Public Wn&s Dep&rtment.
9 i . ISy M:,; ‘ "The Director General of fﬂl
# ‘ i I ' - ‘_?ho %onzultmg fgiin , e Gomnment of India for Railways,
‘ o i 8 3 ucknow, nnd: As
. » & & ‘ ﬁ‘he Superintendent of m
7 - reoile g Nicobar lslands, |
he Director General of 1

:’ -
! i i
! i - 2
o ¥
¥ &7 g
: |
i ol
S
e
i
1 e % =
) f.'“
£ % #
# =

o o
S A5
.

:—;-4'" g r%r», r. v

[For General Distribution.]

2. These re

B.emeci les for the gpreti'
 the oa'lcnlatmn of loads,
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