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1salation jaint

Fig. 9-12. Isolation joints permit horizontal and vertical
movements between abutting faces af the slab and fixed
parts of a structure.

e Induced crack
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Sawed cantraction joint

R AR

Plastic or hardboard
preformed strip

- NIRRT D SRS

F'r_emolded insert goniraction joint

Fig. 8-13. Contraction joints provide for horizontal move-
ment in the plane of a slab or wall and Induce controiled
cracking caused by drying shrinkage.
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Fig. 9-15. Canstruction joints are stopping piaces in the

process of construction. Construction-joint types a, b, and
¢ are also used as contraction jeints,




. | .DowelDigmeter | Minimum Dowel Length | Spacing -
' Slab - ACI ACI -~ .| Embedment | ACY ACI - . ACT o ACT
Thickness | 330 302 Tis - ACI330 330 302 TMs {330 " 302

5 378 3fa 34 5 12 16 15 i2
6 34 34 34 6 147 15 15 12
7 T8 1 3/4 6 14 13 15 12
8 I 1 ! 6 14 18 16 12

~1
—
Oh
1t
o0
r—
[}
[—y
(18]

9 1R 11 1

10 12 112 1 711 18 18 16 12
] 138 114 1 g8 . 18 13 16 12

[T}
N | =
-2

11 — 114 8 _ 20 18 18 1

NOTE: Only ACI 330 erd 302 reconvnend speeings of 12 inches. The Anny/Lir Force technics! menval (TM) recommends a
varioble specing from § inches to 24 Inches depending upon the type &f foinz, Oniv ACI 330 recommands a minirmum embzacmeant.

Table 29 Comparison of recominended dinnensions and spacirg for dowels (all values in inches),

thickness, | "' Slummp 4-6 inches -+ | Slump
faches . | MCA <3/4 . MCA >34in. | _~_<4z'n. '

10 13 15
12 15 18
14 i3 21

16 20 24
18 23 27

D oo |~} |

20 25

I—
o
)
o

Table 30 PCA recommendezion for joint spacing (feet) in plain concree siabs.



Dowe{ \ .J'ointl N

e T Y Y Floor Slab v T e

= LR S

Figure 8 Plain concrere siab coniains no refnforcement bur may be srengthened cr the joinzs,
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Commentary:
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Figure 10 Shrinkage-compensaiing concrere slab must coniain reinforcement os recommendsd by ACT 233,



Membrane for Reducing Prestressing  Construction
S ubﬂmde Drag Tendon Joint
AN N Commentary.
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Figure 13 Structurally reinforced slab has one or two lavers of reinforcemens, either bars or
welded wire fabric.
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Table 2.1—Slab types with design methods suitable for each

' DESIGN METHODS

TYPE OF SLAB CONSTRUCTICON

Thoickness seleclicn

TYPE A, FLAIN CONCRETE,

no reinforcement

Relaied details

Thickness seleciion

TYPE E, REINFORCED
for shrinkage and temperature

Related details

TYPE C SHRINKAGE-

Thickness selecticn

COMPENSATING CONCRETE with
shrinkage reinforcament

TYPE D, POST-TENSIONED for
crack counlrol

Related details

Thickness selection

Related details

Thickness selection

TYPE E, POST-TENSIONED andfor
reinforcad, with active prestress

Related details

Thickness selection

TYPE F, REINFORCED for
structural action

Related details

2.4—Design methods

2.4.1 Introducrion—Five basic slab design methods are
discussed in this report:

® The Portland Cemeni Association (PCA)

method®
e The Wire Reinforcement Institute (WRI)
method’ .
® The The United States Army Corps of Engineers
(COE) method!®
e The Post-Tensioning Institute (PTT) method™!
e The shrinkage-compensating concrete method
(ACI 223)
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2 3 4 5 6 7 8 910 15 20 25 30 40 50 60 70 80 90

’ C;‘aly_f;c;zfa B'eai;'z'ng Ratio ':CBR”I;’ercen.;,‘
50 100 150 200 300 | [400 500 600 [700| 800 | 900] 1000 1100 1200
i T ] 1 l ]7 [ ] 1 I i i
Modified Modulus of Soil Reaction "%y," Ibs./in? (12" diam. Plate)
25 50 75 100 150 200 250 300 [350] 400 | 450 500 550, 600
T ‘ ‘I"ﬁ ' i ] r L 1 [ 1
[ Standard Modulus of Soil Reaction "'k" Ibs./in? (30" diam. Plate)
G =Gravel ‘ GW
M =S5ilt {ogpl.
C=Clay R | U
W = Well Graded —
P =Poorly Graded } T 1
U = Uniformiy Graded —
L =Low to Medium Compressibility S
H = High Compressibility o —
O = Organic — e
— rosU
= o cL o L
: — = ;/%w-’fé/;-' ML LEGEND
////‘OLJI]A' - j:OL.I. T Compacted Densities
//CH’//ZW;:./{H e L Natura! Dersities
A R l | I

NOTE: Comparison of soil rype to "X" particularly in the "L" and "H" Groups, should generally be made in the lower range of the soil rype.

Figure A.2 Inerrelanionships of seil classifications and strength criteria, from Reference 8.
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Figure A.8 PCA chart for deterinining effective wheel contacr area for concrete slabs thicker than 8 inchas.
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Figure A.10 PCA chart for determining effect of granular subbase thickness on k value, from

Reference 14,

1

2

221



| F’Iiés

Snheet Asphalt {7)

Emulsified

Asphalt (8) ..

1
Soil (1)

~4+

I

h éi'endv,éd washed

Sand & Gravel (3)

)
s |
=
m
By

[
o

g

m .

3]

1))

n

N o

1))
1))
3
.
e
)
<
i)
=
{2

| Ploiyeth\,'{ie'ne

Sheeting (98)

% Average

'\ 5
2N

subgequent moven:

e T

-

rm

3
J

v

Z .
T OF FRICTICN

JA




218 APPENDICES

A.3—Design Charis from Poriland Cement
Association, Wire Reinforcement institute,
Corps of Engineers, and American
Concrete Institute
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APPENDIX A.3 — DESIGN CHARTS
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Figure A.18 PCA chart for slab thickness selection when using post loading voith subgrade k = 100 pei.

225

12

1
£
2

0 @
=
>
=
I

9 +
a
<
-
(&)

8

7

8

5

/7



,
¢
5

. iy .
STRESS PER [000 LB. POST LOAD, psi

IV,

NI

230 APPENDICES

(o]

o
L)}
QO
-
O

/
/
4

,,/
/1

F\\ \ x /40’ /|
—\

\ \ /60
NV

20

viiiau

‘
N
&)
<
L~

*
<
e

z

[V LN A Y AN A
\)

/ X
10 Vi ) NS
h / \GCNF‘\
/] N4O
NS
1/ AR
N\
7 . NN
1/ NS
/ w \\
/) SUBGRADE k=200 pci R \\
80 40 2C 10
EFFECTIVE CONTACT AREA,
sq. in,

Figure A.19 PCA charr for slab thickness selection when using post loading with subgrade k = 200 pci.

SLAB THICKNESS, in.

/5



256 APPENDICES

"—_ Aliowable Joad, psf
: her aisle wids
Slab | Working | Criesl ||Aterlieal At other aisle widhs
thizkness, siress, zisle width, ajsle 6-f1. 8-it. j0-f1. 12-f. 14-ft,
in, psi (2} width aisla alsla aisle aisle zisie
Suhgrade k = 30 peit 1)
Q0 g6 610 615 870 813 1,080 1,215
- g 350 5.9 710 715 785 850 1,225 1,420
402 5.8 813 820 8595 1,085 1,400 1,620
3ca 6.4 670 675 835 780 9435 1,175
6 350 6.4 783 785 210 810 1,100 1,370
400 6.4 893 898 828 1,040 1,260 1,570
300 3.0 770 80O 770 800 880 1,010
8 350 80 o%0 935 j=lali] 833 1,025 1,180
400 8.0 1,025 1,070 1.025 1,065 1,178 1,350
300 8.4 a45 530 355 B850 883 860
10 350 8.4 g3s 1,085 1,000 950 1,035 1,120
400 9.4 1,130 1,240 1,145 1,139 1,185 1,285
300 108 815 1,065 855 215 925 965
12 320 10.8 1,065 1,240 1,116 1,070 1,080 1,125
aco 10.8 1,220 1,420 1,270 1,220 1,230 1,290
. 200 12,1 980 | 1,225 | 1,070 | 1,000 | @80 895
14 380 12.1. 1,145 1,430 1,245 1170 1,145 1,160
400 121 1,310 1,630 1,425 1,335 1,310 1,330
Subgrade & = 100 peil 1}
. a0, 4.7 855 900 1,090 1470 1,745 1,810
B 350 4.7 1,010 1,050 1,270 1,715 2,035 2,115
400 4.7 1,185 1,200 1,455 1,955 2,325 2415
300 5.4 -850 955 | 1,085 | 1,320 | 1,700 | 1,825
5 350 o4 1,105 1,115 1,245 1,540 1,585 2,245
400 5.4 1,265 1,275 1,420 1,760 2.270 2,565
300 6.7 1,095 1,105 1,120 1,240 1,465 1,815
8 350 6.7 1.280 1,285 1,305 1,445 1,705 2,120
400 6.7 1,480 1,470 1,495 1,650 1,950 2,420
) 300 7.9 1,215 1,265 1,215 1,270 1,395 1,610
30 350 7.9 1,420 1,475 1,420 1480 1,610 1,880
400 1.9 1,625 1,645 1,625 1680 1,860 2,150
360 a1 1,320 1425 1,328 1.330 1,400 1,538
12 380 9.1 1,540 1,665 1,545 1,550 1,635 1,785
400 o.1 1,785 1,800 1,770 1,770 1,865 2,080
; 300 10.2 1,405 1,580 1,445 1,405 1,438 1,525
14 30 0.2 1,640 1,B85 1.685 1,640 1.875 1,776
400 10.2 1,875 2120 1,925 | 1,87% 1,815 2,030
Subgrade k = 200 peit!! :
300 4.0 1,225 1,400 1,930 2450 2,565 2,520
§ 350 4.0 © 1,425 1,630 2,255 2,560 2,980 2,940
400 4.0 1,630 1.865 1,675 3270 3,420 3,350
jeival 4.5 1,340 1,415 1,755 2,395 2,740 2,810 |
& 350 4.5 1,866 1,650 2,050 2800 3,200 3,275
400 4.5 1,785 1,880 2,345 3490 3,855 3,745
300 5.6 1,580 1,580 1,695 2,045 2,838 3,070
g 350 g.6 1,810 1,810 1,980 2,385 | 3,078 3,580
400 5.8 2,088 2070 2,615 2,730 3,518 4,005
300 6.6 1,730 1,745 1,775 1,985 2,330 2,885
10 350 6.6 2,020 2,035 z2,070 2,250 2,15 3,300
400 B.6 2,310 2325 2,355 2520 3,105 3,860
300 7.8 1,880 1,845 1,885 1,885 2,230 2,610
12 1] 7.6 2,205 2,270 2,210 2,330 2,600 3,045
&00 7.6 1,520 2595 2,825 2,660 25972 3,480
. 300 8.6 2,025 2,150 2,020 2085 2210 2,480
14 3e0 8.8 2,250 2510 1,365 2,408 2,580 2,880
400 8.6 2,700 2870 2,708 2,750 2,950 3,305

kot subgrade: ghregard Increass {0 K due 10 fwhbas,
2¢ritical alsle width 9quals 2.28 tenes radiug of relative stiHnany,

Assumed load whith = 300 In,; aliowable load varlgs ¢nly slighnly tor other oad widihs, Allowabla
strass = onenalf flexural strengin,

Table A33 Allowable disiributed loads, wnjointed aiste (uniform load, fived layout), Jfrom Referance 6,




APPENDIX A5 — PCA AND CRSI TABLES

, o . L ;-Allo'w'ab'le load, psf ™
-?I“b X . Subgrade " Concrete flexural strength, psi -+
thickness kR : — —
dnooo b oped 350, 600 650 00
{ 30 535 | 383 635 683
3 1G0. 760 830 800 965
200 1075 | 1175 1,270 . 1370
50 585 | 60 |65 | 750
' 6 100 830 905 .| 980 1035
o 200 L1753 _ 1,280 _ 1.39{0 o L4685
30 680 740 | 800 865
8 180 9¢0 Lod3 1,135 . 1,220
! 200 :1.355 1,480 1,603 1735 -
50 760 | g0 | s |9es.
10 100 .l Lo70 ] ni70 | 1265 . | 1365
T200 . 1515 ) 1685 {17500 | 19%0
. .
. I8 5 830 - | .95 | - 980 1,035
. 12 - 100 LIS | 1280 | 1,390 1,495 -
/ 2000 ‘|| 1660 {1810 1965 2,115
-' _ 50 &5 | 980 | 1060 | L4
14 100 [.270 1,335 [.300 1,615
200 179571 1960 | 2120 | 2285
® L of subgrede: disregard Tncrease In k due o subbase.
=¥ Far allowable stress equal to 872 Mexurad strengih.
Based or aisle and load widths giving maximurm siress.
Table A.32 Allowable distribured load on slabs with unjointed aisles and variable layour, from Reference 6.
~
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SECTION 3.9 — WELDED WIRE FABRIC AS A STRUCTURAL ELEMENT . 43’

-

W&D Size No. Wire  Nominal Area A, - Square Inches per Lineal Foot
Gange Diameter Center to Center Spacing of Wires
Smooth Deformed | Ne, (In.) (Sq.in.} 4" 6" 12" 14" 16"
W20 D20

0200 0.600  0400° 0200  0.171 _ 0.I50
T IR T 0 56 A 0578 0. 1802000.162 2 0142

0130 0540 0360 0.80 0154  0.135
T AR ] 004 036 1 0168 e 0. Fda 20126
0480 0320 0160 0137 0120
0, A DY R D 46 005 A 0.110
0420 0280 0140 0120 0.105
0366 0 O 075 0405, 0092

R L e ey e ey

0422
3T, 304 TR

0.120 0360 0240 0.120 0103  0.090

0.110 0330 0220 0.110  0.094  0.083

0.105 0315 0210 0105 00%0 . 0.079

A5 BB 008 e 0300 0 20B e 0 03 0088 e 007

0.357 0,100 0300 0200 0.100 008  0.075

0.348 0.095 0285 0190 0095 0081 0071

0.338 0.090 0270 0180 0090 0077 _0.068

S T A g T T A e B R R

0.329 0.085 0255 0170 0085 0073 0064

0319 0.080 0240 0160 0080 0060  0.060
0309 0075 0225 0150 0075 0064 0056
- S T U 0 0067550056

0 299 0 070 0210 0.140 0. 070 0.060  0.053
', 0.288 i Oﬁ ‘E’ﬁi.., o _‘WO_I“!}*S _0.130 0. 065__1 0056 0. 049
¥ e e R 08 S T O RO D6 E e D68 O
4 0.276 0.060 0180 0120 0 060 0051 O 045
0.2635 0.055 0165 0110 0055 0047  0.041
S T :0?5.4@;% e 005 04E o o04Y
0.252 0.150  0.100 0.050 0043 0 038
PR e i’"”f',;a_-gg, aﬁ’?ﬁw R N T B e R T O
0.239 0 135 0,090 0.045 0039 0.034
:r"g_.agmﬁ 0040 e a0 A00 0080 2 0040 a0 0%, 10030
7 0.211 ) E:WO 105 0 070 . 0.035 - 0. 030 0.026
SRR i e T’ 034 i 00T 02 0 068700 0034 5557, 0:029 555 0 25
0.195 - 0090 0060  0.030 D 026 0.023
T 1976 i ""'ﬁ“[}l# &Tﬁ' ,;ﬂlg_i’ W“’""‘zﬂ § 00255570022
ngg;_-m.,. 05025 5 ‘Eﬁuﬂm\i
S0 0. 047 <t}{}21'
] 0,060 0. 040 0.020

Y .}M 00 D05V 0.03%

0.138 0015 0.045  0.030

0 013 e e 001 o *-ﬂ”bmzﬁﬁﬁio;ozs

Table 10 Wire size comparison and sectional areas of welded wire fabric. (American standard customary units)
N
4
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