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42 v-' R-00051

30 YEAR REPORT
ON THE
EXPERINMENTAL TREATMENT OF THE SUBSOIL
UNDER A PORTLAND CEMENT CONCRETE PAVEMENT
IN
SOLANO COUNT - BETWEEN DENVERTON AND RIO VISTA
III-30L-53-B

Reported by T. E. Stanton, Materials and Research Engineer
May, 1951

During 1921-22 twelve sections of poor subgrade material
‘}under a Portland cement concrete pavement then under construction
on Route 53, Solano County, were experimentally treated with ad-
mixtures of Portland éementg hydrated lime, limestone and bitumen
in connection with a study of suitable methods for stabilizing
adverse subgrades. There was likewise an untreated gravel base,

The subgrade treatment was by day labor under Contract D-4i11
preliminary to the constfucticn of a 5" x 15! reinforced Portland
conecrete pavement under Contract 289,

The reinforecing consisted of 5/8" transverse bars on 18"
centers with 1/2" longitudinal bars 3" from each edge.

The pavement was widened by 8" x 3! crushed gravel widening
gtrips over which an armor cocat was placed in 1937. Prior.to the
war portitlons of the section were blanketed with plant-mix. The
remainder develeoped many failures under heavy hauling during the
war and required repalr immediately thereafter° Asphalt sub-
sealing with a bituminous blanket was required for the wors=t
portions whiie patching and sealing were adequate for the re-
mainder,

A 1-1/2" blanket of open graded plant-mix was placed cver
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seriously failed portlons éfter sub-sealing with 20-30 asphalt.

A rather complete condition report was made by former
Materials and Research Engineer C. L. McKesson in 192&.

Because the 192l condition survey did not indicate that
any of the subgrade treatments had been gffective, interest in
the study ceased;' However, becauss of the present policy of
frequently treating subgrades with portland cement it was recently
decided t hat an iﬁvestigation should be made of the condition after
30 years of a cement treated soil, even t hough the soil on the
above project was of such an adverse nature that it is not in
any sense comparable with solls now considered suitable for
procegsing.

The current investigation consisted of coring some of the
treated sections and making laboratory tests on the recovered
subgrade materia$,’ipcluding moisture determinations.

The-coring ﬁas done during April, 1951 and the results
are herein reporﬁgd° A

Included wifh this report is a copy of a report by
Assistant Highway Engineer C. W. Clawson of this department,
who had charge o@ the field work; likewise Table showing the
laboratory tests on the soil (Table 2).

The coring disclosed that the original construction had
been so poorly cénducted-phat none of the subgrade could be
considered as ha%ing been treated in the manner contemplated.

The mizxing ﬁrocesses had been sd crude t hat there was
litéle appgrent intimate mixture of the treatment materials with

the underlying soil.
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In the case of the P.C. treatment, almest pure portland
cement was found in thin lenses or strata, without any apparent
evidence that the soil adjacent to the lenses containsd any
appreciable percent of cement.

In a few cases where the mixing had been reasonably well
done the mixture was in reasonably good condition, adobe or clay
balls being bound together with a soil cement matrixnl

The original P.C. Base averaged less than the design
thickness (5") and some cores did not disclose a thickness of
more than 4",

Therefore, in so far as being a test of the longtime
performance of a properly constructed treated subgrade, the
test was a failure.

On the other hand, there was considerable evidence that
where the cement was properly incorporated there‘was no de-
terioration of the cement-soil mixture during the 30 year period

under observation.

»
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MEMORANDTUM
April 6, 1951

TO: - T, E. Stanton
FROM: C. W. Clawson
SUBJECT: Cores from X-so0l-53-B

In accordance with your instructions, coresgs were cut on
April 3, 4 and 5, 1951, from various sections of Road X-801-53-B,
on which various types of stabilization methods were attempted.
As originally outlined, cores were to be taken from all sections
in which cement was used as a stabilizing agent. This schedule
was revised by you on the job on April 3, however, to include
cores from only those sections in which 10% of cement was added
plus the section in which asphalt was used and also the section
in which hydrated lime was used, -

Cores of the present surfacing, the underlying P.C.C.
pavement and cores of the material stabilized by various methods
were attempted. A few of the cores of stabilized material re-
covered were falr but for the most part, the attempts to core
the base material were not successful. Samples of the material
in the stabilized bases were recovered however, for inspection
and such tests as are required by the lLaboratory.

As originally plannéd, moisture samples were taken of
the adobe soils underlying the various stabilized areas. A total
of four (L) pint jars were taken at each location, two of which
are for molsture determinations and combined with the other two

jars should provide enough material for grading, plastic and
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7. E. Stanton | Cores, Road X-S0l1-53-B
liguid 1imit tests, if required.
Conditions encountered ﬁt each section varied widely and
giyen below are brief notes taken at each area cored:
Section B - Asphalt treated éubgrade, 12" thickness, Station
283 to 278, Cores AZ-6 and AZ-7
0il Mix and P.0.C. cores were good. Core AZ~7 had re-
inforcing steel in 'the core. Cores of the base material were
fairly good, with several lérge sections recovered. Thickness
varied from ll-l/u"‘in Core AZ-b6 to 12" in AZ-T7. The material
had a distinet odof'of asphalt when recovered. DMNoisture samples
were taken from 22" to 26" below the pavement surface.
Section ¢ - 10% cement treated subgrade, 12" thickness, Station
263450 to Station 258+50, Cores AZ-l} and 5
0il Mix and P.C.C. cores were good. Cement treated
subgrade cores weré}generally good with several fairly large
sections recovered; P.C.C. at Core hole AZ-li had been sub-
sealed with air-bldﬂn asphalt and this melted during the cutting
of the subgrade'coré. Thickness varied from 11" to 12%.
Moisture samples were taken from 20" to 24" below pavement.
Section & - 10%cemeﬁt treated subgrade, 6" thiclmess, Station
253450 to Station 248+50, Cores AZ-1, 2 and 3
0il mix and P.C.C. cores were good. Cement treated cores
from AZ-1 and 2 were quite poor and crumbled badly. A third
core, &Z—S, wag cut and the cement treated material core was
better than the first two. Thickness varied from 6" to 6-1/2",

Moisture samples were taken from 15" to 19" below pavement surface.
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T. E. Stanton Cores, Road X-s0l-53-B

Section 5 - 5% Hydrated lime treated subgrade, 12" thickness,

Station 222400 to Station 217+00, Cores AZ8 and AZ-G,

0il Mix on Core AZ-8 broke up between present surfacing
and P.C.C. A%Z-9 oil mix core was goocd. P.C.C. in AZ-8 was |
good but in AZ~9, P.C.C. was broken close to a plece of rein-
forcing steel., Cores of the subgrade material were fair and
varied from 5-1/2" to 7-1/2" in thickness. No evidehce of treat-~
ment below these depths could be detected. Moisture samples
were taken from 15" to 20" below pavement surface.
SectionVB - 104 cement treated subgrade, 6" thickness, Station

| 199400 to Station 194+00, Cores AZ-10 and 11

The top course of o0il mix in both cores was good. Below
the present surfacing, an open graded oil mix broke up during
coring. P.C.C. core at core hole AZ-10 was good, but at AZ-11
was shattered in several pieces. Reilnforcing steel was cut in
taking Core AZ-10. From the bottom of the P.C.C. pavement, a
5 to 5-1/2" layer of sandy loam and fine gravel was .encountered,
Little evidence of any cement in the layer was found, most of
it washing away during coring. S to 5-1/2" below the bottom
of the P.C.C., pavement, a well cemented layer of fine sand and
gravel from 1/2" to 1" thick was encountered. This material
appeared to be cement and fine gravel and was quite hard. Below
the layer is a rather sandy adobe clay layer with no evidence of
cement in it. Moisture samples were taken from 15" to 20" below

pavement surface.

Section 1 - 10% cement treated subgrade, 12" thickness, Station

177450 to Station 182+50, Cores AZ~-12 and AZ-13.
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T. E. Stanton : " 1 Cores, X-Sol-53-B

0il Mix and P.C.C. cores were good. AZ-12 had reinforcing
steel in it. Core taken at core hole AZ-13 was in one piece, 0il
mix and P.C.C. togéther. Both cors had a layer from 3/4" to 7/8"
thick on fhe bottom of the P;C°C° of what appeared té be a low
cement content concrete. This same material was found for & total
thickness of from 5-5/8" to 6-1/2" below the P.C.C. pavement. In
both core holes below the low cement content layer, adobe soil
was encouﬁtered. Under t his layer at core hole AZ-13, was a 1/L"
to 3/8" thick 1ayer“of air-blown asphalt. Moisture samples were
taken from 16" to 20" below pavement surface,

At no iocation.on the road was the specified 5" thickness
of P.C.C. encounter?d.

A tabluation of Cores, fhickness and condition is attached.

Charles W. Clawson .
Assistant Highway EBngineer

CWCfDp
Attachment

L1o.com


http://www.fastio.com/

™ *Tiem

*agqus pegweay areydse JO

! sa105 Jo suoggoes pood

Ltate] “1ee3s JUTOJIOJUT

-9J pBuUIBlUOD ‘usioaq
8400 00d °*pP008 8a09 0

omB e

wct

/T

00+ 1Qe

L ZY|

‘Tasw °JIQqNE Po1BOJI]
pejTeydee JO 8J00 pood
LATatBd *9400 UT 99038

ButoaoJuted °‘ueioaq
9100 N4 °Ppoed sao2 1O

¥OTUL 2T
Peseadl
1TeUdsY

p:\ﬁwﬁﬂ

:W\MI:

00+08<

9 7Y

"PBJIOAOISI UOTJ098
*981 sUO-ATVJ ©JX00 HLN
*pood 89a00 HHL R WO

omwigs

all

U \mn:

£9+092

9 7V

“JdJ J00 gD "AJp 8J00
gLD °DDd Jepun TBeE
-qne umotq I18 ,1/T
"pood £8JI090 ANJ % HO

HOTYL,2T
*qWo %0T

ucl

L:\Hw:

___m

2at+ése

VA

*JTBJ ST 9J02 HID
*1eosqne 4Tvydse OfN
*pood 88J00 DOHL B WO

omes

r@

Wil

ut

1g+15¢

VA

*peTqungo - aood
8100 LD *HDJ Jepun
Tessqne 4Teydsy oOf
*po0d £0J09 DD R Un

SWER

:N\Hlo

=:\H::

uf

Gg+152

rAA |

i

. *pPeTqUNID
-g1o00d LaeA ea09 gId
- DDg Jepun Teagqns
1reudse umoTq JATY ,T/T
*peo B:80200 DDJ X WO

AOTUL 49
o %0T

rm\ﬁno

::\a::

:S\M:N

20+042

v

T ZV

"TAH caIqng

L9pun ° TR
Jo setdwmeg

qop °of

SqJeway

SGELEEEERT
Jo odif

bpeadqng
PelEedL]

- o8BY
‘0°D*d

5 0B JING
‘WO

pPuUno,d SEoUXO UL

UOT2848

T *81d
uocIaosg

Doz
6100

I HTIIVL

www . fastio.com

ClibPDF -


http://www.fastio.com/

“°moTaq £79 8qopy °*HUg
=m\m|m L£Tup °ouco quey
~UCD QWO MOT §Q 09 Buess
eEeg °5J00 HHI UC °"eBq
Jo ,T o1 ,W/€ D04 ur 138
* JuTey .@w Bed00 ndd ¥ WO

"HUL 2T
°qmo 40T

:w\MIm

::\HIJ

:N

00+08T

¢l 2¥

*OT-ZY UT s® juell

~easd nD4 JO -wqaq MOTaq
*puoo smwed °"pPadel3BUSs
8100 HHg °pood edo)n KO

AU w9
W30 %01

/TN

/62

2+96T

TT 2V

PTI8 UL DUB “Juo SATL
EY00T °TAJIB °pure-pus
*qwo TTemM I3 ,T-,2/T

dafeT pasy LJes UeYL
°aJ0D ON *00d °"WAg MOT
~8q ,§ 09 °a8 puUB WBOT
Le1o Lpuwvg °sevatd
TBASASE UT PodsllvUs
8J00 HDJ *9J02 ou~FUuTt
~d100 Ul dn -e¥oaq KO,

° a3 ued@ °9JI09 POOIF’

eABE [jg o5anod dof

"AYY 49
*quo %0T

:@

.“:\Hwﬂ

:w\muN

qe+léT

0T 2V

*Tavl °J3gng

°I} JO 8J00 JATBA °T48
° JUT9d JO UOT3068

B -dBoU ‘USHOJ(] -0J090
00d °ed00 [ pood

omeg

p /1-€

6 ZY

i

*puoo pood ATJITETI

UT 8J00 °138u °a3gns
" "PeaBod], "pood 8J00
00d -dn 9¥oaqg osanoo
pUooaE °lQ -88JIN0D
doJ, = ed0) pPoochH

HOTUG

ucl SutT
“apLH %9

_=N\H|m

:,N\._HIN.

bﬁ\ﬁ-:

e

€

98+9T2

04+022

s

g ZV

ExIswoy

*TIH °48qng
aspun ° g4y
Jo c¢etdug

qof °oN

JUBWGBOIY],

Jo edAy

*x3qng
pojeedy,

588g
‘Debtd

eoB Jang
W0

pUNio ] £80UNO LULL

UOT3838

T °3td
uotqaoeg

boz
8100

I.N.!.

. ILNO0D I HIHVL

wavwfastio.com

ChhPD


http://www.fastio.com/

‘din 4epun q18ydss

UMOTg JT8 =j\H

i *nngd Jo eswg Uo
w@/L-_ati/€ 201Ul

£1ay3tTs LTuo 2T

utr 8e dlp sweg
°@J09 T UT PooST

f sea09 DDd % WO omes | ,2/1-9 | 2/T-| Wl/€-T| ol+QLT T €1 72V
T °J3qng g¥aswey quemiead] |[epeadqng agrg | eoBJIING |UCTIBIAS T 314’ °ON
Jepun ° T3l Jo odAL| poegweal | °D°0°d | "W °0 wo1198¢ 2d0)
Jo saTdweg : punod sseuxoTUL

qor ‘oN ‘

~€-  @INOD I HTIEVL

www . fastio.com

ChbPDF -


http://www.fastio.com/

o1 | 9°4T | L°ff|e°9tT | 8 [8 |8 |6]| 6 FreT °3g

°J], eWT]

"pLAH 944
6°ze | 62 2 | €5 [ o6 [26 |66 |o0T 1108 fger~18
1 uome saeg EVA
2°te | of g€ |99 | Lg |68 |86 |66 TTog8| €9€1-14
1 Uaus S rY L=ZY

g | G°0T | 9°9| g°6TT {02 |9T [1T [ 8 |8 *39g *ag

_ suydsy
T'92 | £f €€ [as [ 98 |68 |86 (66 TTo8| 2Q9€I-14
JuUems 88Y g-ZY
0°02 | LT €z lge | 11l |8l [L6[66 TTos| T1QET-T5
1Uuewes8yg §-7Y¥

gzigeer | t°6|9cet | ol |& (9 |g -3g

*L°D %01
g°g2 | 1e gz |9 [ og [€8 |96 (66 TTOS| O0REI-T4
nuowesBvg :nn¢

2Tl 2e9tr |1°¢ | o°ftT |HT Nt |41 9T LT *3g

_ *L°0 %0T
9°0¢ | 0T fi ot ga |29 |Lg|a6 fuemesed| LLELT=TS
TT08 2~ZY

LT | €02 |g°ot|grotT | L | L {¢g |6 6 *3g

2°6z | g€ ‘1°D %0T
ge [l |16 |26 |66 |ooT TT08 mpmﬁnmm
. N Uota 8 BY T-ZY
“D;00H BB | 0 muﬁ_%r m% mu%w o olo |olof|r W nmw u_uun C#A Mmﬁwﬂnmpmz *ON 188

eangysiol | H |B© o I ALA SN NS IAVUR IR B 2| 310 |©O o pus
’ g |° o ° i = 1 T e|e soN eoTdweg
0T38Y Jurased geBd $-T8LTBUY Butpsay
2 - HIdVL TEHES XEVHAOS ViYad LSHL g-£9-108=X

ChhPD

wavwfastio.com


http://www.fastio.com/

g°s2 | 2¢ zz | th |19 |fg {g6 o0t Ttog | 6Q¢LT-18
juemesByg CI-2¥
tete | ae of |1 [l |64 |86 |66 TTo8 | QQET-15
nusweseg ZI-2V

T |6°€T | g°2 |g°Tet |[WT |fT [ST |LT |6T ,mm,w%
o°fiz | 02 22 | 6€ {99 | €L | 66(gb Tros | Llgft-14
jusmessg TT=Z¥

oz |G°2T | §°9 (g°¢et |9 | 9| 9| L] 9 .mmm&ww
Loz | 6T 61T | 6€ |99 | 2L | 16|96 oS | 9Q€1-15
qusme 8By O0T-ZVY

umm—

*dq QWY

g 6kt | Jeg lteotT |4 1L 1lglag il *pLy 99
9°le | of G2 |19 | €6 |96 [ 66 (00T 1708 | 4QETI-T&
. JuUeuioEBY 6=7%
pioo s | @ 9N T ER ) ggx oo of ool klw |l % sl Slreraoqei | coN 15e]

8N BTOH = g o H Vi = w] o = b O ol o pue
% N 3 ol I e e Sl cof oTdmg
0Tqed Juiasaeg ssad Wumﬁmhﬁmgﬂ Burpevad
*qQLNOD 2 -~ HIIYL LEEHS XUVIHONS VIV ISHT g-¢S-T08-X

www . fastio.com

ClibPDF -


http://www.fastio.com/

W fastio.c

om


http://www.fastio.com/

v,
4
"1
o
o
o
o
o
i

TR0 we 12' C

SEC 2

EMENT 120 3

" GRAVEL wcmomﬁmﬁ

SEC 2

FULFNWENT -1

—ASR 127 5 GALS »

- . wu,r.b_E

ADOBE

AUDHEE
T+50 BE

._._m % «%u«.

ofh T
& .m,w ok 305
3 A kg LT RS
i ;&Wm
L

e

SEC 7

. . A -

L .‘V._.A..Lmb,.\e.\ HDOBE
N e .

|
283-00

To Rio Vista

¢

Z78vo0

_

192+ 00

; .

L

EATATELGF CALIFORNIA

L FORNTA HIG RwWAY SOV SSION
EXPERIMENTAL.  SECTION
RIOVISTA LATERAL

; SOL-53-5

T CONSTRUCTED 1924

B

i

iR

[P Ry

wr

- wwwyfa

PDF

)

C



http://www.fastio.com/



http://www.fastio.com/

SET A ; SEC 2
. i
= FALTL hub AR (00 7D I e w12 TEMENT g0 dee o L0 FL 5L BAELDE .L;T ETEERERT -1
“ ©
2 AUTHE _ ADOWE | !
rzecn APOBE o oo BE A on : ! 19400 199 +0Q0
SFEC 4 ) Umﬁ..,@ . .
GRAVEL~H 6 CEMENT (-20 —9iz" HyDRATE S A
. CUME 2R o
. L . m
2094100 nge0o W 200
. %k
SEC 8 . 3EC 7 EC s . SEC B SEC A

) t . ST . . ! .
PEOCNTREATEDS=— AST 12 5 CALS PLagy 27 LIMESTONE . By & CEMENT w20 6 CEMENT 410 e - - —: K[ = ATED o=
. _ [Rle] o . o *

” ! - _ R

e LEASY LDORE VERY HEAVY AROBE [« HEAVY buem.m!fm s e SONL [CLAY (TOOM el

| . N P Y M

2B3+~00 273+00: ZHBOC 2R3 +50C EI-AR-Yal

ETer0

———— TJo Rio Vista

Jo Denverion ——d—

STATE OF T4l TORN.A

CALIFORNIA HMIGHWAY TIuV b

EXPERIMENTAL SEITION
RIO VISTA LATERAL
SOL-53-B
CONTTRUCTEL (924

SN

wavwfastio.com

ChhPD


http://www.fastio.com/

ClibPDE - www fastio.com


http://www.fastio.com/

ClibPDF - www . fastio.com


http://www.fastio.com/



http://www.fastio.com/

	E:\images\000002\00000282.tif
	image 1 of 22
	image 2 of 22
	image 3 of 22
	image 4 of 22
	image 5 of 22
	image 6 of 22
	image 7 of 22
	image 8 of 22
	image 9 of 22
	image 10 of 22
	image 11 of 22
	image 12 of 22
	image 13 of 22
	image 14 of 22
	image 15 of 22
	image 16 of 22
	image 17 of 22
	image 18 of 22
	image 19 of 22
	image 20 of 22
	image 21 of 22
	image 22 of 22




