


The mass diaqram can be considered to be ?he fourth ma jar drawinq 

0 f a road (j C! 5 i q n project alonq w i. t h t h e pIan> p r 0 f i :I. e and 

cr ass-5ec t ions PIany o f the most p r o f :I. c :i. P n t desiqners Gl II d woT5t 

PrOdUCtiVe contractor5 consider t h E! rl a 5 5 d i a q r a M to be the Most 

important diaqra~ from their po~.nts of v:~ews T h e ma 5 5 d 3. a q r a f+3 c 4 n b e 

used as a tool to deter-Mine whc?re add~tiona:l. work neixls to be done 0 I.1 

the qeof9etr it:: 4 % 1:) e c t s 0 f the desiqn :I: t i 5 .3 :I. 5 0 <3 v e r y e f f e c t i v P 

measure o+’ the qua:Lity of A desiqn. The qenera t :i. on a n d 4 n a I. y 5 i 5 0 f 

the mass (ji~q~~~ A r $2 very iMportant concepts for the desiqner to 

ms35ter. 

The earthuork computat:i.ons that have been compI.eted to this point 

are important because they show the dc+siqner t h E? cl IJ a n t I t y 0 f earth 

that MU5i-t be excavated iand how mu(::h of that earth will be pIl.ac:ed in 

the embankments. 6% wi~l~l be reviewed short1l.y the differerjce) known 4 5 

t h e .._.___ ,“.“,, _r ep r esen t s e 1. t h er t h e E+ x c e !j s P d r’ t h Ma 7 e I’ i a Il. t w d 5 t 62 j .,._ 

when the excavation exceeds the embankment or the shortage of earth 

fiateria1 (borrow) when the e PI b a n k r~ e n t ?? x c: e e d 5 the ;3 v d Ii. 11. a b I. e 

excaVation. The MGIS?S ord:i.nate indic~~tes to the desiqner whether he or 

she has too much Material or not enouqh. 
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surr%ounded by the box on the l.e+‘T. 
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the unit cost of borrow is $3.60 per cu&ic yq3rd 

t h e u II i t c o 5 ? of haul is Sfl.50 per station-yard. 

I.. Determine the limit of economic haul. 

2. Plot the balance line 0i-1 the ~as?s diaqraM. 

I_abc+l t h e intersect point (balance 

point) on the left as A and the one on 

the riqht as B. 

Examining -the ~a!~:5 diaqrarq developed to this po:i.nt) Troti stations 

36+00 to point 61 (about statio’n_ 1 t?XC@SS - excauation is being 

genE?ra?K! . It is too far to haul. the excess soil. to the other end of 

the job (SC+ detr+rmined !zy the l_Xl-l~~ therefore) the wateri b~cor~s 

-... 

From the right hand balance pointP Zf (about station 1 --“- 
. 

balance line shows that it is too far to haul the material. in from the 
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EXGMPLE PRUI3LEfl : De t c? r M i n 6: t h e h a u 1 i n both station-yards and 

fqile-yards for the example problem above. 

The balancing of’ r?ass diagrams is no? often wade up of a 5er ie5 

of single loops. Consider the following example: 

If ?he mass diagram is balanced (3% previously discussed the biAl.ance 

lint+ for loop I will be located at An and +or 100p II it CD. The+ 

prob let? th,d t develops is in the a?@a of the M.SSS diagram between C (And 

8. Sirjc(+? the mass diagraM is descending t o the right there is d 

shortage of excavation bettdeen C and F. The balance l:i.ne for loop 1) 

line fJB> indicated that the ma t (2 r i a 1 w 1 1. l (: o r\ G2 from approxif4ately 

statiins P to E. The balance line for loop II) line CD) indicaTes that 

the material {dill COP?&? -Fr o fq approximately sta.tions IW. The recsult 

would be twice the aMount of ma.terial r fz q u 1 r cz d would be delivered 

bk?-tween station C and B. Since this i 5 o b v i o u 5 I. y n o t a w o r k a b l e 

s o I. u t i o n a n o t h e r 1. o c 2 t 1 o n f: o r t h c? b d I. 0 n c e S i n Q r+ 1.~ 5 t b e d 2 .t 62 r +I in cz d . F 

$ene~al ru1.e resul.ts TroM this situation. 
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the apea under the l.oops. The rule foi* bal.ancing a mass diagraM w,ith 

an ODD number OF loops is: 

Where the placement 0 -f baI.<3nce lines 

on a mass diagram r~st~lts in an odd 

,nuMber o.F loops) one bal.ance line 

should bz drawn in such that the total 

length of the odd numhc??wl loops equals 

the total leng?h of The (2VQl-l rluPlberf?ci 

, 

loop5 plus the lipliT 0.F econofi1i.c haul.. 

Li + L3 . , = L2 + . . . + LEH 
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p\aterizI. was coMputed it WiaS tiultiplied by f h e ~~hrink/sweI.l fsctor, 

Th C? vol uMe before the ~~UL!_tipl.ication ~~355 the vol.uM~ af soil aCtu<3lly 

excavated from between the two cros5 seCtions. This Wa5 CoMputed 

beCause the contractor is paid for- the actual awount excavated not for 

the expanded or shrunk aMOUnt that day res\Jlt aftE?P handling. kj0W@Ue~~ 

the r?a!ss ordinate) and therefore the r?ass diagram) is determined fpoM 

the modi+'ied earthWork VOI.\JMPS. 

Just as the contpactop is paid fop the actual excavated quantity 

he is alsu paid to haul the <3CttJs31 eXCavs3tPd qu~3ntiI.y) not the !ShP~Jnf: 

or expanded aMount. Therefore> the ha(Jl i\mount in station-y<3rds MU5.t 

be c on v E P t E d back t0 the 4 c t u 2 1 . . . ,, - ; mvp.avated yard>zgc+. This is d0np 

+si,Mply by dividing the ?otal haul by the sh~i.nk/sWel.l factor $0~ that 

locations. 








