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• I T HAS B E C O M E necessary i n many areas , due t o expanded p r o g r a m s , to spread 
the w o r k load of ava i lab le eng ineer ing pe r sonne l . Because t h i s s i tua t ion i s not l i k e l y 
to change soon, eve ry e f f o r t should be made to p r o v i d e f o r p r o p e r t r a i n i n g of new men . 
T h i s paper out l ines the dut ies of a p r o p o r t i o n i n g p lan t inspec tor and p rov ides solu t ions 
f o r some of h i s p r o b l e m s . 

Many states have set up v a r i o u s sys tems of employee t r a i n i n g . The s y s t e m w h i c h 
seems mos t workab le f o r men who w i l l superv ise w o r k of the type d iscussed i s one i n 
w h i c h s m a l l groups a re t r a i n e d on a l o c a l bas i s . 

W i n t e r schools , of not m o r e than ten o r twe lve men , make i t poss ible f o r each 
man ac tua l ly to r u n each t e s t . He w i l l be able to ask as many quest ions as necessary , 
and not be l o s t i n a l a r g e c l a s s . The men brought in to such a c lass gene ra l ly r ep resen t 
a wide range of educat ion and esiperience, and r e q u i r e some i n d i v i d u a l a t t en t ion . The 
men ava i lab le to i n s t r u c t i n such schools , who have had recent p r a c t i c a l exper ience , 
w i l l o r d i n a r i l y do be t te r w i t h s m a l l e r groups a l so . Some of the cons t ruc t ion d i v i s i o n s 
i n Kansas have f o l l o w e d up these p r i m a r y schools w i t h m o r e advanced t r a i n i n g i n 
f o l l o w i n g yea r s w i t h good r e s u l t s . E v e r y o rgan iza t ion has men who have had yea r s of 
exper ience . I f con f ron ted w i t h a school teaching task , they w i l l take p r i d e i n the j ob 
and do i t w e l l . Wi thou t except ion, the i n s t r u c t o r w i l l a l so benef i t , a lmos t c e r t a i n l y to 
a g rea t e r degree than any of h i s p u p i l s . 

Many pav ing spec i f i ca t ions need r e v i e w because of ope ra t iona l speed-up and chang
ed condi t ions . A recent check of the spec i f i ca t ions i n Kansas t u r n e d up nine clauses 
w h i c h have appeared f o r yea r s , and w h i c h a re not appl icable to p resen t condi t ions and 
p r a c t i c e s . E v e r y s tatement of t h i s k i n d , w h i c h the inspec tor knows i s unworkable o r 
i s no longer necessary because of changed equipment o r condi t ions , weakens h i s p o s i 
t i o n i n h i s r e l a t i o n s w i t h the c o n t r a c t o r . Many c o n t r a c t o r s c o m p l a i n , w i t h j u s t i f i c a t i o n , 
that they mus t b i d the engineer , o r the d i s t r i c t i n w h i c h the w o r k i s loca ted , because 
of d i f f e r e n t i n t e rp r e t a t i ons of vague o r outdated spec i f i c a t i ons . 

A l a r g e p a r t of the p lan t in spec to r ' s p r o b l e m s a re d i r e c t l y o r i n d i r e c t l y due t o the 
v a s t l y g r ea t e r quant i t ies of m a t e r i a l s handled now as compared to a f ew yea r s ago. 
Many p lan t s i t es once cons idered adequate a re now so c r a m p e d as to make t h e i r ope ra 
t i o n imder e x i s t i n g spec i f i ca t ions d i f f i c u l t o r i m p o s s i b l e . A t the same t i m e , g rea t e r 
number s of p r o j e c t s a r e handled s imul taneous ly by engineer ing f o r c e s , and ava i lab le 
inspec to r s a re o f t en less exper ienced . Many jobs a re opera ted w i t h too l i t t l e equip
ment at the ba tch p lant , though eve ry e f f o r t has been made to speed up the w o r k at the 
pay o f f o r m i x e r end. 

A t the s t a r t of a p r o j e c t the ba tch p lan t inspec tor should have an imders tanding w i t h 
the c o n t r a c t o r as to the s i t e , equipment , methods, and m a t e r i a l s to be employed . I f 
any of these w i l l lead to f a i l u r e to meet the spec i f i c a t i ons , the c o n t r a c t o r i s e n t i t l e d to 
a w a r n i n g tha t en fo rcemen t w i l l be r i g i d . I f the p lanning involves not an i n f r a c t i o n of 
the spec i f i ca t ions , but i n e f f i c i e n t opera t ion , the w a r n i n g i s s t i l l i n o r d e r , and i s to the 
advantage of bo th con t r ac to r and owner . Both have a common goal—a be t te r j o b . 

Fo r tuna te ly , one way i n w h i c h the i n spec to r ' s w o r k has become eas ier i s i n the 
changed a t t i tude of many c o n t r a c t o r s and t h e i r f o r c e s . Many c o n t r a c t o r s now r e a l i z e 
tha t they cannot operate e f f i c i e n t l y w i t h c r a m p e d f a c i l i t i e s and make a p r a c t i c e of set
t i n g up 2- and 3-stop plants w i t h ample space. A l m o s t wi thou t except ion, e v e r y paving 
con t r ac to r i n business today i s mak ing an honest e f f o r t t o produce w o r k w h i c h w i l l r e -
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f l e e t c r e d i t t o and f u r t h e r the repu ta t ion of h i s o rgan iza t i on . I n the past mos t ba tch 
p lan ts were set up i n r a i l r o a d y a r d s . M a t e r i a l s w e r e r e c e i v e d a lmos t e n t i r e l y by r a i l , 
and a r rangements w e r e made f o r s tockp i l e r o o m e i t he r between o r beside the t r a c k s . 
T h i s was a convenient and w o r k a b l e a r r angemen t f o r everyone concerned. Paving p r o 
gressed i n a l e i s u r e l y manner , compared to the present , and vo lumes of m a t e r i a l used 
cou ld be handled i n the space ava i l ab le . 

L a c k of r o o m to operate p r o p e r l y i s never a v a l i d excuse f o r s tockp i l e s w h i c h a re 
not b e r m e d t o p revent segregat ion , o r f o r the i n t e r m i n g l i n g of d i f f e r e n t s izes , o r f o r 
uneven m o i s t u r e due to load ing b ins d i r e c t l y f r o m c a r s . I t i s d i f f i c u l t t o p reven t a 
coned-up and segregated s tockp i le i f t he re i s s i m p l y not r o o m to b u i l d i t p r o p e r l y . I f 
s u f f i c i e n t quant i t i es of aggregates of u n i f o r m m o i s t u r e content a r e to be kep t a lways 
ava i l ab le , s tockp i les p r o p e r l y b e r m e d to p reven t segregat ion mus t be so l a r g e tha t i t i s 
p r a c t i c a l l y imposs ib l e to handle two o r m o r e s izes of aggregate th rough one we igh ing 
setup, unless a b e l t - f e d p lant i s i n s t a l l e d , and these a re not too w e l l adapted to long 
j o b s . Many pavers now f o l l o w the p r a c t i c e of se t t ing up, f o r each s ize aggregate, a 
un i t cons i s t ing of a s tockp i l e , one o r m o r e c ranes , and a b i n w i t h we igh ing hopper . 
These un i t s may be separated by a f e w hundred fee t o r by a m i l e o r m o r e , but i n any 
case, a r e so a r r anged tha t batch t r u c k s and t r u c k s d e l i v e r i n g m a t e r i a l s can operate 
i n a s m o o t h - f l o w i n g p a t t e r n . The f i r s t stop, a f t e r r e t u r n i n g f r o m the m i x e r can be 
at the sand b i n . I f separate cement boxes a re not r e q u i r e d , the cement stop may be 
next , and l a s t l y the coarse aggregate . I f cement boxes a re used, the cement w i l l be 
loaded l a s t . 

The same r u l e of adequacy appl ies t o equipment . I t g e n e r a l l y i s ne i the r the duty 
of the inspec to r no r w i t h i n the scope of h i s a u t h o r i t y t o r e q u i r e that t w o cranes be 
used ins tead of one, o r th ree r a t h e r than t w o , f o r handl ing aggregates . I t a lways i s 
h i s duty and r i g h t , however , to see tha t l ack of adequate equipment i s not used as an 
excuse f o r w a i v i n g spec i f i ca t ions r e q u i r i n g p r o p e r handl ing of these aggregates . I n 
mos t cases the spec i f i ca t ions a re adequate but a r e not e n f o r c e d , f o r the reason tha t 
they cannot be en fo rced , w i t h the amount of equipment , o r space, that has long been 
cons idered as " s t andard" f o r pav ing w o r k . The inspec tor m u s t not be in f luenced by 
s tandards o f the past . H i s r e s p o n s i b i l i t y i s to in su re tha t equipment , space, and 
methods a re adequate f o r the presen t . 

SPECIFIC DUTIES OF T H E B A T C H P L A N T INSPECTOR 

The re i s a l o g i c a l sequence f o r the inspec tor to f o l l o w i n f u l f i l l i n g h i s r e s p o n s i b i l i t y . 
F i r s t , he mus t organize h i s w o r k , and t h i n k i n g on an o r d e r l y bas i s . H i s dut ies a re 
d iv ided in to th ree phases: 

1. P r e l i m i n a r y inspec t ion . 
2. Opera t iona l c o n t r o l . 
3. Repo r t s . 

P r e l i m i n a r y Inspect ion 

The p lan t i n spec to r ' s dut ies s t a r t d u r i n g the t i m e that m a t e r i a l s a r e be ing accumula t 
ed . B e f o r e any concrete i s batched, the re a re f o u r dut ies to be p e r f o r m e d . They a r e : 

1. A p p r o v a l of p lant layout and s t o c k p i l i n g . 
2. h i spec t ion of equipment . 
3. Inspect ion of m a t e r i a l s . 
4 . M i x des ign. 

Plant Layout and Stockpi les . —Al tho i igh the se lec t ion and a r rangement o f the p lan t 
s i te i s the c o n t r a c t o r ' s p r i v i l e g e , i t has been pointed out tha t , the inspec to r has a duty 
both to the owner and to the con t r ac to r to insure the p r o v i s i o n of adequate space and 
w o r k i n g a r r angemen t s . He mus t a c c o m p l i s h t h i s goal by showing i t s advantages, and 
necess i ty , t o the c o n t r a c t o r . 

Even where ample space i s p r o v i d e d , the inspec tor mus t see that o ther , more 
spec i f i c r e q u i r e m e n t s a re met . Segregat ion mus t be prevented , degradat ion kept to 
a m i n i m u m , and m o i s t u r e u n i f o r m i t y a ssured . Segregation of coarse aggregate i s 
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c o m m o n i f i t i s handled as a s ingle m a t e r i a l . The s tockp i le should be b u i l t i n l i f t s of 
not m o r e than 4 f t , w i t h a d i s t i n c t b e r m between l i f t s t o p r even t r o l l and subsequent 
segregat ion . E n f o r c e m e n t w i l l not be too d i f f i c u l t a t the s t a r t of the job but w i l l be
come inc rea s ing ly d i f f i c u l t as the job p rog res ses . M o r e o v e r , unless the coarse ag 
gregate i s d iv ided in to two o r m o r e "one s i z e " aggregates, s tockp i l ed separa te ly , seg
r ega t i on w i l l undoubtedly occu r . 

Degradat ion of aggregate i s a lso a s e r ious d e t e r r e n t to good concrete p r o d u c t i o n . 
M o s t spec i f i ca t ions p r o h i b i t rough handl ing , t r a c k e d equipment and s t o c k p i l i n g w i t h 
t r u c k s . The p lant inspec tor should r i g i d l y en fo rce such spec i f i ca t i ons . He should a l so 
r e t e s t aggregates w h i c h have been s tockp i l ed th rough the w i n t e r o r f o r long p e r i o d s . 
I n one ins tance, -200 mesh m a t e r i a l has been known t o increase f r o m % to 7 pe rcen t 
d u r i n g a w i n t e r season. 

P r o p e r s t o c k p i l i n g f o r an adequate p e r i o d of t i m e i s the mos t i m p o r t a n t means of 
a s su r ing m o i s t u r e u n i f o r m i t y . Changes i n methods of d e l i v e r y of aggregates to the 
s i te have inc reased the p r o b l e m . W i t h the n e a r l y w a t e r t i g h t s tee l c a r s now i n c o m m o n 
use, excess wa te r has l i t t l e chance to d r a i n o f f , and s t o c k p i l i n g f o r m o i s t u r e u n i f o r m 
i t y i s m o r e necessary than eve r . The inspec tor i s the re to see tha t m o i s t u r e i s u n i 
f o r m when aggregate goes in to the b in s , r ega rd l e s s of the c i r c u m s t a n c e s . 

Inspect ion o f Equ ipment . — Al though the inspec t ion o f equipment w i l l be a con t inu ing 
duty throughout the opera t ion of the plant , an e a r l y and thorough inspec t ion of scales , 
ba tch ing equipment and t r u c k s w i l l m i n i m i z e l a t e r d i f f i c u l t i e s . 

Scales. The scales should be checked a f t e r the b ins have been a l lowed t o stand 
loaded f o r a t l eas t 24 h r o r u n t i l a l l se t t l ement has taken p lace . So l id foo t ings mus t 
be r e q u i r e d imder a l l b ins to m i n i m i z e se t t lement , and a l l suppor t ing assembl ies mus t 
be s o l i d l y cons t ruc ted . The mos t e labora te and expensive s y s t e m of hoppers and scales 
w i l l produce poor r e s u l t s on poor f o o t i n g s . 

W i n d p r o t e c t i o n of scales i s o f t en s l igh ted , o r b u i l t i n such a way as to f a i l i n i t s 
intended purpose . The e r r o r s caused b y w i n d m a y be s m a l l , but a r e o f a t ; ^ w h i c h 
do not tend t o balance out . The e f f e c t of the w i n d on a s loped hopper side i s w e l l -
r ecogn ized . However , a w i n d b l o w i n g ac ross a f l a t h o r i z o n t a l su r face w i l l cause 
equal o r g r ea t e r inaccurac ies i n w e i g h i n g . A l l kn i fe -edge suppor ted p a r t s mus t be 
f u l l y p ro tec t ed f r o m w i n d . 

Batch ing Equipment . I n add i t ion to checking the foo t ings and s t r u c t u r a l s t a b i l i t y 
of the batching equipment , the inspec tor mus t be c e r t a i n tha t the p lant w i l l a c c o m m o 
date the ba tch t r u c k s w h i c h may be used. H the t r u c k beds a re a l l the same height , 
i t i s not too d i f f i c u l t t o a r r ange the d i scharge pipes a t the cement batcher so tha t 
l i t t l e cement w i l l be l o s t as batches a re loaded. Because m o s t p r o j e c t s operate w i t h 
a v a r i e t y of t r u c k s , i t w i l l be necessary t o cons t ruc t the p lant so tha t the d i scharge 
pipes can be r a i s e d o r l o w e r e d enough to take ca re of a l l the t r u c k s b e i i ^ used wi thou t 
excessive b l o w i n g o r sp i l l age . Here again , the inspec to r should r e m e m b e r tha t he i s 
not d i r e c t l y responsib le f o r sho r t comings i n the equipment , but tha t by i n s i s t i n g on 
p r o p e r opera t ion he can c o n t r o l the s i t u t a t i o n . 

T r u c k s . Batch t r u c k beds should be checked. They mus t be b i g enough t o handle 
batches f o r present day m i x e r s wi thou t sp i l l age over the side o r f r o m one c o m p a r t 
ment to another . Compar tmen t doors should be t i g h t and have a pos i t i ve l o c k i n g 
s y s t e m to prevent m u l t i p l e dumping at the s k i p . I t does l i t t l e good t o we igh out the 
components of batches t o the poimd and then ming le one ba tch w i t h another i n the t r u c k 
o r s k i p . 

Inspec t ion of M a t e r i a l s . —Ei ther a l l o r p a r t of the aggregates a re now c o m m o n l y 
d e l i v e r e d by t r u c k , and d e l i v e r y may be continuous throughout the day, and perhaps , 
n ight as w e l l . I t was once poss ib le to keep a r e c o r d of r a i l r o a d ca r numbers w h i c h 
cou ld be checked against t e s t r e p o r t s w i t h reasonable assurance tha t tes ted and 
accepted m a t e r i a l was be ing r ece ived . I t i s now d i f f i c u l t even to be sure tha t aggre 
gate i s c o m i n g f r o m the r i g h t p lant , l e t alone s tockp i le o r b i n at tha t p lan t . Only b y 
c lose coo rd ina t ion w i t h the m a t e r i a l s inspec tor at the p roduc ing plants can the re be 
assurance tha t accepted m a t e r i a l i s be ing d e l i v e r e d . I f t he re i s doubt, r e t e s t i n g mus t 
be done. 
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F o r e i g n m a t e r i a l may not be too h a r m f u l , gene ra l ly , but i s uns igh t ly . Surveys of 
y e a r - o l d and o lde r pavement r e v e a l an astounding v a r i e t y of inc luded junk—boards , 
b u r l a p , paper cups, c o r n s t a lks , s t r aw , weeds, grasshoppers , mud b a l l s , mud 
chunks f r o m s tockp i le cleanup, o l d hats, and even sledge h a m m e r heads. Mos t of t h i s 
a s so r tmen t o r i g ina t e s a t the m i x e r end, bu t e v e r y e f f o r t mus t be made at the p lan t t o 
e l i m i n a t e tha t w h i c h gets i n t h e r e o r i s p resen t when d e l i v e r e d . The a rea to be used 
f o r s tockp i les should be cleaned and smooth , i n o r d e r that as l i t t l e aggregate as pos 
s ib l e w i l l be l o s t at the j o b ' s end. I n add i t ion to inspec t ing the aggregate the inspec tor 
i s g e n e r a l l y expected to see that a l l the inc iden ta l m a t e r i a l s a r e undamaged and f r o m 
t e s t ed s tock . These inc lude w i r e mesh , l o a d t r a n s f e r dev ices , a i r - e n t r a i n i n g agents, 
j o i n t s e a l i i ^ m a t e r i a l , c u r i n g compounds, m i x i n g wa te r , and perhaps subbase m a t e r i a l , 
a l though inspec t ion of t h i s l a s t i t e m can be a f u l l - t i m e j o b . 

M i x Des ign . —The m i x p r o p o r t i o n s must next be d e t e r m i n e d . So many methods a re 
used i n d i f f e r e n t areas tha t no a t t empt i s made to go in to t h i s p rocedure i n d e t a i l . I n 
any case, however , the s p e c i f i c g r a v i t i e s of the aggregates and cement , the f r e e m o i s 
t u r e o r absorp t ion of the aggregates, and the un i t weights of d r y and rodded m a t e r i a l s 
w i l l be needed. T r i a l batches should be made and cement content should be checked 
f r o m these t r i a l s . I f a i r en t r a in ing i s r e q u i r e d , the approx imate amount of agent to 
be added may be d e t e r m i n e d by t r i a l ba tch , but p robab ly w i t h no grea t accuracy . The 
f i r s t batches t h rough the pav ing m i x e r s m u s t be checked f o r a i r content under ac tua l 
opera t ing condi t ions , and these tes t s mus t be cont inued th rough each day. 

Opera t iona l C o n t r o l 

D u r i n g batching opera t ions the ba tch p lan t inspec to r i s respons ib le f o r the d e l i v e r y 
of batches t o the m i x e r w h i c h a r e a c c u r a t e l y weighed , composed of p r o p e r p r o p o r t i o n s 
of m a t e r i a l s wh ich c o m p l y w i t h the spec i f i ca t i ons , and a re accompanied by i n f o r m a t i o n 
as to the w a t e r needed to produce concre te of p r o p e r s l u m p . In c a r r y i n g out these 
func t i ons , he should be guided by the concept that the en t i r e paving p r o j e c t i s a l i n e 
ope ra t ion , f r o m r a w m a t e r i a l source to f i n i s h e d s lab . A s i s t r u e of a l l such opera t ions , 
the q u a l i t y and vo lume of the end p roduc t a re equal ly dependent on each s tep a long the 
l i n e , and no amount of e x t r a e f f o r t at one stage can compensate f o r e r r o r o r i n e f 
f i c i e n c y at some o ther . The inspec tor should a lso r e a l i z e tha t i m i n t e r r u p t e d ba tching , 
a l though secondary to accuracy , i s an i m p o r t a n t cons ide ra t i on . H i g h v o l u m e , and 
l o w e r e d costs , a r e eventual ly passed a long to the owner on f o l l o w i n g j o b s . The s p e c i f i c 
dut ies of the inspec to r d u r i n g ba tching opera t ions inc lude : 

1. Continuous checking and r e p o r t i n g of aggregate m o i s t u r e . 
2. Scale checking and s u p e r v i s i o n of scale i n spec to r s . 
3. P r e p a r a t i o n of tes t specimens , ca re of mo lds , c u r i n g , t e s t i ng . 
4. Maintenance of p r o p e r s t ockp i l e s . 
5. D a i l y cement checks . 

Supplying Continuous Batch I n f o r m a t i o n to the M i x e r Inspec tor . - U n i f o r m i t y i n the 
f i n i s h e d p roduc t depends on accura te i n f o r m a t i o n on w a t e r needed at the m i x e r , to a 
g r ea t e r degree, than on any o ther s ingle f a c t o r . Not only the p r o p e r t i e s of the concre te 
but the r i d i n g qua l i t i e s of the comple ted s lab a re dependent on th i s i n f o r m a t i o n . 

Because f r e e m o i s t u r e i n aggregate mus t be cons ide red a p a r t of the t o t a l wa te r i n 
the m i x e d concre te , a continuous p r o g r a m of m o i s t u r e t e s t i n g mus t be pursued . The 
aggregate samples should be taken f r o m the aggregate w e i g h hoppers and tested w i t h 
out de lay . Some p r o v i s i o n should be made f o r r a p i d c o m m u n i c a t i o n between the i n 
spec tors at the m i x e r and at the ba tch p lant , and these men mus t keep each o ther con
t inuous ly i n f o r m e d o f changes of m o i s t u r e condi t ions . T h i s i n f o r m a t i o n i s suppl ied t o 
the inspec tor at the m i x e r by the ba tch p lan t inspec tor i n the f o r m of a m o i s t u r e and 
p r o p o r t i o n i n g r e p o r t , o f t en r e f e r r e d to as a batch s l i p . T h i s r e p o r t includes the p r o 
j e c t number , date and t i m e of day, and the m i x r a t i o . I t shows the pounds of each 
m a t e r i a l on a sa tura ted and sur face d r y bas is , and the ac tua l weigh t set on the scales 
a f t e r c o r r e c t i o n s have been made f o r f r e e m o i s t u r e o r abso rp t ion . I t shows e i t he r 
the t o t a l ga l lons o r pounds of w a t e r i n the m i x , and the amount of w a t e r to be set on the 
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m i x e r measu r ing dev ice . T h i s quant i ty w i l l v a r y f r o m t o t a l w a t e r by that amount that 
i s deducted t o compensate f o r f r e e w a t e r i n the aggregate, o r tha t i s added to a l l ow f o r 
abso rp t i on . The s l i p should a l so show the ca lcu la ted a i r f r e e u n i t we igh t o f concre te 
and weight of m a t e r i a l s i n a one-sack ba tch . The ba tch s l i p should be made i n t r i p l i 
cate, and the t h i r d copy r e t a ined i n a bound pad. 

T w o copies should be sent to the m i x e r inspec tor a t the s t a r t of each day ' s w o r k , 
and whenever changes of any k i n d occur d u r i n g the day. The inspec tor at the m i x e r 
should rece ive both copies , set the w a t e r on the m i x e r s , and r e c o r d on each copy the 
t i m e , s ta t ion and amoimt of a i r - e n t r a i n i n g agent added. When tes t specimens a re made 
d u r i n g the day, the s t a t ion at w h i c h they a re made and t h e i r i d e n t i f y i n g numbers should 
be added to the i n f o r m a t i o n on the r e p o r t . I f i t i s necessary to use a quant i ty of w a t e r 
that d i f f e r s f r o m tha t shown on the s l i p , the ac tua l amount of w a t e r added, the s ta t ion , 
and the s lump and un i t we igh t of concre te , a re r e c o r d e d and one copy of the r e p o r t i s 
sent back to the p lan t in spec to r . The ba tch p lant inspec tor can then make the necessary 
c o r r e c t i o n s on a new set of s l i p s , and again send two copies to the m i x e r . A t the end 
of each day, the ba tch s l i p s should conta in an accura te r e c o r d of mos t of the pe r t i nen t 
i n f o r m a t i o n needed f o r d a i l y cons t ruc t i on r e p o r t s . 

Scale Checking and Superv i s ion of Scale Inspectors .—Scale checking should be an 
everyday p r o c e d u r e . W i t h a set of 50 - lb t es t we igh t s , cement and aggregate scales 
should be loaded t o the ba tch we igh t . In add i t ion , a t f r equen t i n t e r v a l s d u r i n g the day, 
spot checks should be made. These can cons is t of s i m p l y r e t u r n i i ^ the beams to z e r o 
and c h e c k i i ^ f o r balance, o r a s ingle 5 0 - l b weigh t can be added to a loaded hopper and 
the r ead ing noted. Scale we igh t l ock s c r ews should be kept t i g h t . 

Checks should be made f o r dust . Dus t on the beams may cause only s m a l l e r r o r s 
but the e r r o r s a re a l l i n one d i r e c t i o n . One pound of dust on the l e v e r s y s t e m can be
come s e v e r a l poimds at the we igh hopper , i n f a v o r of the owner i n a sense, but an 
e r r o r never the less , and to be avoided. 

The p lan t inspec tor should f r e q u e n t l y check that no m a t e r i a l f a i l s to leave the we igh 
hopper when i t i s dumped. He o r h i s scale inspec to r s should note the disappearance of 
a t r u c k f r o m the s t r i n g . T r u c k breakdowns gene ra l l y occur on the p o r t i o n of the t r i p 
when they a re loaded. Batches spending s e v e r a l hoxirs i n a s t a l l ed t r u c k w i t h cement 
and damp aggregate i n t e r m i n g l e d mus t be dumped. E v e n separate cement c o m p a r t 
ments , w h i c h gene ra l l y have no bo t toms , a re not capable of p r o t e c t i n g the cement o v e r 
n igh t i f aggregates a re o ther than bone d r y . 

Tes t Specimens .—An i m p o r t a n t p a r t of the c o n t r o l of a pav ing opera t ion consis ts of 
the mak i ng , t r a n s p o r t i n g , c u r i n g and t e s t i n g of s t r eng th spec imens . I t i s a s i m p l e 
m a t t e r to show a new man how to do each tes t , but unless i t i s a lso expla ined to h i m 
why i t i s necessary t o p e r f o r m each opera t ion i n a p r e s c r i b e d manner , he w i l l s u r e l y 
f i n d s h o r t - c u t s w h i c h w i l l reduce the r e l i a b i l i t y of the t es t r e s u l t s . He should, f o r ex 
a m p l e , be g iven the reason f o r a s p e c i f i e d ra t e of load ing when b r e a k i n g a t e s t beam i n 
f l e x u r e . He may be t o l d , o r d i s cove r by accident , tha t a h ighe r compress s ive s t reng th 
may be developed by a p e r i o d of d r y i n g out j u s t p r i o r t o d e l i v e r i n g c y l i n d e r s to the 
l a b o r a t o r y . 

T i m e should be taken to point out to the new man , and some of the o l d ones, the 
pe r t i nen t AASHO and A S T M sect ions w h i c h p r e s c r i b e s tandard p rocedures f o r the 
d i f f e r e n t t e s t s . I t should a l so be exp la ined tha t i t i s s t r eng ths obta ined by these s tandard 
methods tha t a r e wanted, not s t r e i ^ t h s due t o an " i m p r o v e d " p rocedure of h i s inven t ion . 

D a i l y Cement Checks .—The amount of cement used should be checked cons tan t ly . 
P a r t i c u l a r l y where a i r e n t r a i n i n g i s r e q u i r e d , i t i s easy to get in to se r ious t r o u b l e . 
N e i t h e r the t h e o r e t i c a l cement content no r the cement content d e r i v e d f r o m the vmit 
we igh t of f r e s h concrete should be cons idered s u f f i c i e n t evidence tha t a l l i s w e l l . These 
methods should be used but at leas t once a day the t o t a l vo lume of concrete poured 
should be checked against the ac tua l c a r l o a d weigh t , o r b u l k t r u c k we igh t , of cement 
used. T h i s i s not easy to do a t a p r e d e t e r m i n e d hour of the day, so oppor t imi t i e s mus t 
be watched f o r , such as when the cement b ins a re a l l owed to r u n d r y between c a r s o r 
t r u c k s . The cement scale inspec tor should be a l e r t e d to a ss i s t i n f i n d i n g spots f o r t h i s 
check. 
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Repor t s 

In any k i n d o f c o n s t r u c t i o n w o r k u n i f o r m i t y i s the goa l , so f a r as m a t e r i a l s a r e c o n 
ce rned . When dea l ing w i t h concre te , comple te u n i f o r m i t y mus t be recogn ized as i m 
poss ib le . The l i s t of poss ib le v a r i a b l e s i s so l ong , and so many a re not c o n t r o l l a b l e 
on the p r o j e c t , that i t i s safe t o say tha t no t w o p r o j e c t s eve r b u i l t a r e s i m i l a r , l e t 
alone i d e n t i c a l . 

I f t he r e i s no u n i f o r m i t y , then the re must be r e c o r d s i f concre te paving p rocedure 
i s t o be i m p r o v e d . Mos t c o n s t r u c t i o n people t h i n k they a re b u r i e d i n r e c o r d keeping, 
and they do spend much of t h e i r t i m e w r i t i n g p r o j e c t r e p o r t s . However , i f a pe r son 
has eve r checked back t h rough the f i e l d r e p o r t s i n a s e a r c h f o r a reason f o r e i t h e r 
excep t iona l ly good o r bad p e r f o r m a n c e of a sec t ion of pavement , he knows how i n c o m 
ple te the data can be . 

He w i l l f i n d t e s t r e p o r t s by the hundred, but he w i l l f i n d i t d i f f i c u l t t o de t e rmine 
where a p a r t i c u l a r b r a n d of cement o r l o t of aggregate was used . Someone on the p r o 
j e c t knew at one t i m e a l m o s t e v e r y d e t a i l of how the w o r k was done, w i t h what m a t e r i a l s , 
and w h y changes w e r e made. The p lan t inspec tor cannot keep comple te r e c o r d s of the 
e n t i r e p r o j e c t , but h i s r e c o r d s should be as comple te , and as permanent , as poss ib le . 

The p r o p o r t i o n i n g p lan t inspec to r should keep, i n bound f i e l d books, a r e c o r d of 
e v e r y sh ipment of m a t e r i a l . T h i s r e c o r d should include the source , the t es t number , 
the quan t i ty , and where i t was used . I t should include the amount of cement used each 
day, and as n e a r l y as poss ib le , the l oca t ion of the cement r ep resen ted by each t e s t 
number , the ac tua l cement f a c t o r based on ca r weights of cement r e ce ived , the over 
o r under r u n , the m i x p r o p o r t i o n s , the a i r content , the s l u m p , and the source of m i x 
i n g w a t e r . A n y changes made d u r i n g the day i n cement b r and , w a t e r , o ther m a t e r i a l s , 
and of p rocedure should be noted . 

He should keep a bound book w i t h a r e c o r d of scale checks , bo th f u l l sca le checks 
and those of the spot v a r i e t y . He w i l l , of course , need t o r e c o r d t es t spec imen data 
w h i c h should include date made, f r o m what l oca t i on , how c u r e d , when tes ted o r sent 
t o the l a b o r a t o r y f o r tes t , and the r e s u l t s . A n y p o s s i b l i t y of damage such as f r o m 
f r e e z i n g o r handl ing should be noted . 

The c o n t r o l of a i r e n t r a i n i n g i s m o r e a m a t t e r of r e c o r d keeping than of computa 
t i o n . U s i n g a g iven quant i ty of a i r - e n t r a i n i n g agent the r e s u l t i n g a i r e n t r a i n i n g w i l l be 
found t o v a r y w i t h changes i n t e m p e r a t u r e , s l ump , h u m i d i t y , m i x t i m e , percentage 
of sand and g rada t ion of sand, w i n d , and manner i n w h i c h the agent i s added. The r e 
c o r d should show a l l of the f o r e g o i n g f a c t o r s and the quant i ty and b r a n d of agent and the 
r e s u l t i n g a i r content. Some agents a re so ld i n d i f f e r e n t concent ra t ions and t h i s should 
be r e c o r d e d . 

Acc iden t s a re se ldom found i n the job r e c o r d s , ye t i f i m p r o v e m e n t i s to be made i n 
m a t e r i a l s and p rocedure , the accidents mus t be r e c o r d e d . F a r m o r e can be l ea rned 
f r o m a p r o j e c t on w h i c h some th ings went w r o n g , than f r o m one tha t was wi thou t i n 
cident , p r o v i d e d that i t i s poss ib le t o f i n d out j u s t what d i d happen. 

Perhaps at 9 a. m . i t i s d i scove red tha t the sand scale has been set 400 l b l i g h t , o r 
heavy, s ince the s t a r t up at seven. The chances a re good, tha t when such a t h i n g 
occu r s the b r a n d of cement has j u s t been changed, and du ly r e c o r d e d . Some y e a r s 
l a t e r i t w i l l be easy f o r someone on a cond i t ion su rvey to come t o e r roneous conclus ions 
as to the e f f e c t of the d i f f e r e n c e i n cement . 

T w o th ings r e m a i n to be i m p r e s s e d on the new inspec to r , and no amount of t r a i n i n g 
i n the mechanics of the opera t ion a re of any a v a i l w i thou t t h e m . He must be made t o 
r e a l i z e the Impor tance of h i s du t ies , and he mus t be conf ident of the back ing of h i s 
s u p e r i o r s . The ra t e at w h i c h the owne r ' s money i s being spent on a h igh-speed pav ing 
j o b should be used t o p rove t o h i m the amount of money i n v o l v e d i n , f o r example , a one 
percen t e r r o r i n cement content . Unless he and the con t r ac to r bo th know that the i n 
spec tor i s t r u l y the r ep resen ta t ive of the engineer i n charge of the p r o j e c t , he cannot 
hope f o r comple te success. 




