MASS ’HIGHWAY ot 15, 200
o T Borretinil

CHIEF ENGINEER

CANTILEVER RETAINING WALLS

Effective immediately, the 1996 Metric Edition Construction and Traffic Standard
Details and the 1977 [English Edition] Construction Standards are amended with the
following new drawings (attached):

305.1.0 Typical Cantilever Retaining Wall Section

305.2.0 Cantilever Retaining Walls — Dense Foundation Soils, Sloping Backfill

305.3.0 Cantilever Retaining Walls — Dense Foundation Soils, Level Backfill,
Surcharge

305.4.0 Cantilever Retaining Walls — Loose Foundation Soils, Sloping Backfill

305.5.0 Cantilever Retaining Walls — Loose Foundation Soils, Level Backfill,
Surcharge

305.6.0 Cantilever Retaining Walls — Rock Foundation, Sloping Backfill

305.7.0 Cantilever Retaining Walls — Rock Foundation, Level Backfill, Surcharge

These drawings may be used on any applicable project, effective immediately. For
projects designed in Metric units, dimensions and quantities shown on these drawings
shall be converted to logical Metric units with the approval of the Projects Division.

If Cantilever Retaining Walls are used, the contract documents shall include Special
Provisions that describe the work, location(s) and any known geotechnical information
that indicates the nature or strength of the foundation material(s).

The Resident Engineer shall confirm that the design parameters are appropriate based on
actual field conditions. If no geotechnical information is available, the Resident Engineer
should request assistance from the Geotechnical Engineer prior to authorizing
construction of the wall(s). In these cases, the Geotechnical Engineer shall determine the
foundation condition(s). Discrepancies regarding foundation conditions shall be resolved
through consultation between the Resident Engineer, the designer, the contractor and the
Geotechnical Engineer.

All cement concrete shall be placed in accordance with the requirements of Section 901.
Cement Concrete Masonry and shall meet the material requirements of Section M4.02.00
Cement Concrete. All reinforcing steel shall meet the material requirements of Section
M8.01.0 Reinforcing Bars.

Cantilever Retaining Walls shall be estimated and bid using the following items:


http:M4.02.00

693. Concrete for Wall Footing Cubic Yard, Cubic Meter
694. Concrete for Wall Stem Cubic Yard, Cubic Meter
695. Reinforcing Steel Pound, Kilogram

Payment under these items shall include compensation for all necessary labor, equipment
and materials to complete the work to the satisfaction of the Engineer. Necessary weep
holes shall be included under Item 694. Necessary form liners shall be paid under a
separate item, unless specified otherwise.

Excavation shall be paid for at the contract unit prices under Item 141. Class A Trench
Excavation or Item 144. Class B Rock Excavation. Payment under these items shall
include full compensation for all necessary shoring or sheeting. Backfilling shall be paid
for at the contract unit price under Item 151.2 Gravel Borrow for Backfilling Structures
and Pipes. Bituminous Damp-Proofing shall be paid for at the contract unit price under
Item 970. Bituminous Damp-Proofing.

Attachments:
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-ﬁﬂ & - - TABLE OF DIMENSIONS AND REINEORGING STEEL - N — -
o =~ H 14.0 160 6.0 7.0 160 15.0 700 218 220 23.0 240 25.0 26.0 7.0 780 780 300
; F @ w 8500 | S5.000 | t0.000 ; 10500 | 11.00¢ | 12000 | 12500 | 13000 | 13.50C | 14.000 | 15000 [ 15500 | t6.500 | 17500 | 18000 | 19.000 | 20.000
— &N Hen T 2000 | 2800 | 2000 | 2000 { 2000 | 2000 | 2500 | 2600 { 2000 | 3000 | 3500 ; 3508 | 4000 | 4000 | 4500 | 4500 ]| 5000
4 ; A 1500 | 1500 | 2000 | 2000 | 4500 | 2000 | 2000 ] 2000 § 2000 | 2000 | 2500 | 2600 | 3000 | 3500 | 4000 | 4s00 i So00
= s a 2600 | zse3 | zee7 | 2750 | 2833 | 2917 | 2958 | 3042 | 3083 | 3167 | 3208 | 3202 | 3338 | 3417 | 3488 | 354z | 1583
O S c 4500 1 4917 | 5333 | 5750 | sesy | voss | vz [ vess | 8447 | 8833 | 020z | s708 | 10467 | 10583 | 10842 | 10958 | 11417
w -1 ; L 3600 | 3900 | 5.600 | 6.000 | 8000 | 8500 | 8750 | D250 | 9500 | 12000 | 42300 | 12800 | 13.200 | 13800 | 14400 | 44700 | 15,000
Qx M 1517 | 2600 | 3467 | 4083 | G000 | GOOD [ 5000 | 5000 [ 5000 ] 5000 | 5000 | 5000 | 5000 | 5000 | 5000 ] 5000 | 5.000
= ~ N 1000 | 4000 | 1000 § 1000 { %250 { 4250 | 1.250 | 1250 | 1260 { 1500 | 1500 | 1500 { twm7 | 197 | 197 | 197 | 1997
000 . . 1000 | 1250 | %250 | 125 | 1250 | 4350 | 4250 | 1250 i 1500 | 1917 } 1917 | 2500 | 2500
P 1000 | 1 1250 | 1.2%
'®) HOOK 1000 | 1467 | 4167 ] 2333 | s333 | 4683 | 4583 | 1830 | 4833 | 4833 | 2000 | 2000 | 563 | 4583 | 1583 ! 1583 | 4.833
> A bars @iz | T@i2 | T@2 | @12 | B@I2 | o@12 | S@17 @2, W@Z | 0@ | N@iz| @iz | 9@6 | s@6 | 9@6 | s@6 | 10@s
prd B bars 4@ | 4@z ] 4@12 | 4@12 | 4@12 | A@12 | S@12 ] 4@12 | A@12 | 4@12 ] 4@12 | 4@12 | s@12 | 4@z | 4@12 | 4@z | 4@
— C bars T@s  sa@ts | @8 [ to@is ] @7 n@u [1@ss e ingns v@rzi nen|tewnslitges vgss | 11@us nges|1i@es
B D bars A@18 | 4@18 | 4@1E | 4@ | 5@18 | S@IB | 5@18 | 5@ | s@s | s@is | s@e | s@E | r@mis | T | T@IB | 7@ ]| T@
1A E bars 4@18 | 4@18 | 5@1s | @18 ] 4@18 | 5@18 | 5@18 | s@18 | @18 | 5@18 | 5@18 | s@1e | s@i8 | T@8 | T@E | @B | 8
m M = - - — = =] — . = =
m(.ZfJ < Quantities of MRerials
— M ‘I!
o 0 Stem Concrete (vil” 1 0.9 18 1.1 1.2 13 14 1.4 16 18 17 18 19 29 21 2.2 23 24
0 8 Footing Concrate (y°#M} 1 08 0.7 0.7 0.8 0.8 0.9 12 1.2 15 1.6 20 29 25 26 30 3.2 37
P T e o 5 o
- Stoal b 1
55 Ab 17 163 171 560 344 b2 233 359 454 470 488 §id 534 [0 (5]
p
06>i Qe (51 { 5%23 | 5663 | 5432 | 5854 | 7018 | 6750 | 7346 | 7886 | 8482 | 9030 | 8817 | 9356 | 9178 | 4984 | 0103 | 8548 | 8892
x —_
nZ Z Notes;
— m—— ———— .
,--8 prd 1. All dimansians are it feel, unfess specified otherwdss,
20 2 Spacings of reinforcing bars are in inches. _
5 g 3. Desigrier must canfirm design paremeders with Gegtechnical Engineer prior to sefecting
wall For site.
= ASSUMED DESIGN PARAMETERS
I':E NSE_FOUNDATION SOl Pl Fi
6 1. BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOl PROPERTIES: 5. REINFORCED CONCRETE:
ol > o 2H:1V SLOPING BACKFILL g, = FACTORED BEARING CAPACITY = $400 psi FL = 400D psi
£ % r% FRICTION FACTOR = 0,57 Fy = 50Q00 psi
[ g 2. BACKFILL SOiL PROPERTIES:
o z o # « PERFORMANCE FACTOR FOR SLIDING = 080
) TYPE: GRAVEL BORROW FOR
hz g8 & BACKFILUNG STRUCTURES AND PIPES 4. SEISMIC LOADING:
[ ]
N }%} A % B = ANGLE OF INTERNAL FRICTION = 37 A ow O.17g {Max}
lom 8 w ANGLE OF WALL FRICTION = 27 Kh w 0.085
Y = EFFECIWE UNIT WEIGHT = 120 pct Ky = D
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e 2000 | 2497 | 2833 | 3250 § 3167 | 3083 | 3500 i 3917 | 3833 | 4250 | 4167 | 4083 | 4500 § 4m7 | 4833 | a7ep
TR X500 | G400 | B800 | 7300 | 2500 | 10.000 | 10500 | $1.000 | 33800 | 14400 | 15000 | 15.600 | 15.900
M 1250 | 125 | 4250 ] 1500 | 1817 | 4917 | 2500 | 2500 | 2500 | 3467 | 4083 | 4083 | 2167
N 1000 § 1000 | 1000 | 1000 ; 1000 ! 1000 | 1000 | 1000 | 1250 | 1250 | 1250 | 1250 | .28
B 1250 § 1500 | 1500 } 1997 | 4517 | 250 | 2500 | 2500 | 3167 | 4083 | 4081 | 5000 | 4083
HOOK . 1000 | 1000 § 1167 | 1333 | 333 [ 1333 § 1583 | 583 | 1833 | 1833 §| 1833 | 1.833 [ 2000
“Rbogw C@1Z | 6@Iz | T@i2 | @iz | 8@12 | 5@012 | 9@z | @012 | 10@IZ | W0E@IZ| 0Ei2 | 10@IZ | 12
“Bhars: s@12 | s@2 | s@uz | a@12 | 4@12 | d@n2 | 412 | s@i2 | 4@12 | @12} 4@z ] @12 | 4@12
Chws - 5@ | 5@18 | 5018 | 6@ | T@E | T@e ! 3@ | s@18 | 8@ | e@8 [ 0@IB ]| w@is] 9@18
Dbiars 4@18 1 4@18 | 4@18 | 4@18 | 4@18 | 4@18 | 418 | 4@1B | S@16 ] 5@ | s5@18 | 5@ | s@8
Ebars 5@18 | s@15 [ s@18 | 7@18 | T@18 | @15 | @18 | s@IB | 9@ | 10@18 | 01| 11@18] 0@
Quarntities of Mterials
0.3 1.1 1.2 13 14 15 15 17 1.8 20 21 2.2 24 25 26 27
0.6 0.5 0.5 0.1 0.7 0.7 07 0.8 08 08 0.9 0.9 0.9 1,0 12 1.3
6 9% 104 118 133 161 ) 5% 75 240 307 340 0 388 412 A3
Maximum Solf Bearing Fressure
T 4328 | 4b01 | 4860 | 4B11 | 5441 | 5752 | GOIB | 5945 | 6208 | 6917 | 6833 | 709 | 7362 | 7271 | 8076 | B3
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240 psf

Notes:

1. All dmensians are in feat, uriess specified atherwise

2 Spacings of reimforcing bars are in inches.
A, Dasigner must cortfirm design parameters with Geotechnical Engineer prior o sefecting

ASSUMED DESIGN PARAMETERS

walf for site,

FOLUINDATION

i BACKFILL LOADING CONDITIONS:

LEVEL BACKFILL;
240 psf LVE L0AD SURCHARGE,

2. BACKFiLL SO PROPERTIES:

TYPE: GRAVEL BORROW FOR
BACKFILLING STRUCTURES AND PIPES

@ = AMGLE OF WWIERNAL FRICTION = 37
§ = ANGLE OF WALL FRICTION w 27
Y = EFFECIVE UNIT WEIGHT = 320 pof

ACKF) RCHA

3. FOUNDATION SOiL PROPERTES:

q; = FALCYORED BEARING CAPACHTY = 9400 psf
FRICTION FACTOR = (.57

@ » PERFORMANCE FACTOR FOR SLIDING =« O.BO

4. SEISMIC LOADING:

A = 0179 {Mox.}
Kh = 0.085

Ky = 0

5. REINFORCED CONCRETE:

Fe

Fy

= 4000 psi
= 60000 psi
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A . . , g .
B 2500 | 2583 | 2667 | 2708 | 2792 § 2833 | 2917 | 2058 | 3042 } 3083 | 3167 | 3208 | 3202 | 330 | 3375 | 3458 | 150
S 6500 | 7417 | 7833 | 8202 @ 6708 | G667 | 10083 | 10542 | 10958 | 1447 | 11833 § 12202 | 12708 | 12467 | 13825 | 14042 | 14500
L TG00 | 3000 | 6600 | GBOO [ E.300 | B4D0 [ G500 | BISG | 5250 | D500 | 10.000 | 10.250 | 40.750 | 15200 | 13506 | 14.906 | 14.400
E'2 4081 | 5000 ; 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 [ 5000 ; 5000 | 5000 | 5000 { 5000 | 5000 ]l
N 1000 | 1250 | 1250 | €250 | 1500 | 1500 { 1500 | 447 | @7 | 4917 | 1947 { 4917 | 2500 | 2500 { 3167 ; 2167 | 3467
P 14000 ; 1000 | 4000 | %000 | 4250 | 1000 | 4250 | 4250 | 1500 | 4500 [ 1917 | 4947 | 2500 | 2500 | 2500 | 3467 ! 3167
HO 1000 § %467 | 4467 | 4467 | 4333 | 1323 | 4583 | 1583 | 1833 i 1833 | 2000 | 2000 | 2000 | 1583 | 1883 | 4583 | 1.583
5@z | T@I2 | T@I12; T@iZ | E@12 | B@i2 | S@12 | O@is | D@1 t0@i2] M@ | H@IZ| 11@12] 9@6 | 366 | S@6 | 9gs
@121 4012 | 4Q12 ] 4@12 ] 412 ] 4@12 | 4@12 ) 4@12 | 4@12 | 4@12 ] @12 ] AQ12 | 4@ | 4@12 | A@iZ | 4@12 | 412
10@18 {11 @155 @12 [11 Q@IS 11 Q12511 @115 11@ 10 {[11Q165 11@9 | 1@9 | 11@s | 1MQes| @75 MQTs| 11@75] 11 @65 11865
A1 | sl s@iR [ 5@ [ s@13 (6@iB s@1E | Y@ ] @i | TRIB | T@IG [ T@15 | S8 | e@1E | 9@ | B@18 9@13'
4018 | 4@18 | 4018 | 4@18 | E@18 | 4@18 | S@18 | S@18 | 6@18 | 6@18 | Y@16 | T@16 | @18 | 3@18 | B@IS | 9@18 | 9@18
Quarttitias of Materiais
0.3 1.0 1.4 14 1.2 13 14 14 16 16 17 1.8 1.9 29 22 22 22
2.7 0.8 2.3 1.2 1.3 1.7 17 21 23 27 ag 3.4 a7 43 48 54 S8
i%8 58 173 189 Y 358 361 379 422 440 £08 £18 557 588 625 653 684
Maimum Soil Bearing Pressure
Mg B0 . ] 4918 | 6231 | 6737 | 5064 | 4998 | S371 | 5890 | SEI4 | SF1 | 9807 | G987 | SBAT | 473 | b6 | 6667 | G687 | 6787 |
Meges:
1. AN dimensions &re in feet, unfess specified atherwise.
2, Spacings of reinforcing bers are in inches,
3 Designer mazst confinm dasign parameters with Geotechnical Engépeer prior to selecting
wai for site.
ASSUMED DESIGN PARAMETERS
ATl ] PN Fl
,¥ 1. BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOIL PROPERTIES: 5. REINFORCED CONCRETE:
2 2H:1V SLOPING BACKFILL g = FACTORED BEARING CAPACITY w 6000 psf F, = 4000 psi
FRICTION FACTOR = 0.50 _ Fy = 60000 psi

2. BACKFILL SQiL PROPERTIES:
e = PERFORMANCE FACTOR FOR SUDIKG - (.80
TYPE: GRAVEL BORROW FOR ) '

BACKFILLING STRUCTURES AND PHPES 4. SESMIC LOADING:

@ = ANGLE OF INTERNAL FRICTION = 37
& = ANGLE OF WALL FRICTION = 22
Y = EFFECTIVE UMIT WEIGHT = 120 pef

A = 0.17g {Mox.)
Kh = 0.085
Ky = 0
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4@18 | 4@18 | 4@18 | 4@18 | 5@18 | 5@18 | 6@18 1 T@18 | T@IE | B@1S | 8@18 | 3@1B [ 10@1B] 9@ | 0@18} 10818
Quantities of Materials
0.9 10 11 1.2 13 14 15 15 17 18 20 21 21 23 24 28
0.8 0.6 0.6 0% 07 07 87 o8 0.8 0.9 6.3 1.0 10 1.3 14 14
73 86 01 366 130 141 157 191 211 748 257 267 385 343 435 453
Mavimum Solf Bearing Pressure

B ] 4318 | 4614 | 6111 | 5210 | 5133 | 5412 | 5693 | 5616 | 5833 | 5824 | 5923 | 6588 | 5670 |

5733 | B&AO | 5695 | 6687
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Nates:

1. Mm“hmmmm
2. Spacings of reirforcing bars are in inches.
3 mwmmmmmwwmmmm

wait for sita
_ ASSUMED DESION PARAMETERS
LQQSE_FOUNDATION SOIL, LEVEL BACKFILL, SURCHARGE

BACKFILL LOADING CONDITIONS:

LEVEL BACKFILL:
240 paf UVE {DAD SURCHARGE.

BACKFILL SOit PROPERTIES:

TYPE: GRAVEL BORROW FOR
BACKFILLING STRUCTURES AND PIPES

@ = ANGLE OF INTERNAL FRICTION = 37
5 = ANGLE OF WALL FRICTION = 27
Y = EFFECTIVE UNIT WEIGHT = 320 pof

3.

FOUNDAYION S0IL PROPERTIES:

g, = FACTORED BEARING CAPACITY = 6000 psf

FRCTION FACTOR w 0.5

= PERFORMANCE FACTOR FOR SLIDING = 0.80

SEISMIC LOADING:

A = 0.17g (Mox.)

Kh = 0,085

Ke » O

5. REINFORCED CONCRETE:

Fe

= 4000 psi

Fy = 60000 psi
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P S W WL

[ 5aB1 | 6530 | 6083 | 6103 | Gb#6 | G677 | GB36 | 7083 | 7962 | 7625 | G134 |

8197 | 6802 | 8870 | O473
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dotes:
1. All dimensions @ in feel, uniess specified otherwisd
2. Spacings of reinforcing bars are in inches.
A Dasigner must confirm dasign parameters with Gectechnical Engineer prior to selecting
wall for sita.
M i P, T

E ION i

i. BACKFAL LOADING CONDITIONS: 3. FOUNOATION SOIL PROPERTIES:

2H:1Y SLOPING BACKFILL G~ FACTORED BEARING CAPACITY = 20000 psf
FRICTION FACTOR = 0,70

2. BACKFILL S0it. PROPERTIES:

L PROPEAT -] = PERFORMANCE FACTOR FOR SUDING = 0.80

TYPE: CRAVEL BORROW FOR

BACKFILLING STRUCTURES AND PIPES 4, SEISMIC LOAOING:
@ = ANGLE OF INTERMAL FRICTION = a7 A w 0379 (Mox.}
3 = ANGLE OF WALL FRICTION = 22 Kh = 0.085

Y = EFFECTIVE UNIT WEIGHT = 120 pct Ky w O

5. REINFORCEO CONCRETE:
Fe = 4000 psi
5 = 60000 psi




TABLE OF DIMENSIONS AND REINFORCING STEEL
7508 3,600 3500 9.000 8.000 8530 ¢ 10.000 | 10500 | 11000 § 11000 | 11500
2,000 2.000 2.000 2,000 2000 2000 2.000 2.000 2,000 2.000 2.000
2,500 2.500 2500 3,000 3.000 3.000 3,000 3.508 3.500 3500 4,000
258 2.667 1750 2833 29T 3.000 3.083 3467 1,250 13 3417
2417 2.83% 3.250 3167 3.083 3.500 N7 1.333 4.250 4.16T 4.083

sauvunuﬂ
NOLLONYLSNO

2,400 2600 4.2600 4.500 6.400 £.300 T.208 9.560 10.000 { 10.500 | 11.000 | 13.200
1.000 1.000 £.000 1.250 1.250 1.250 1.500 1.917 1917 2.500 2.500 2.500
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.0 1.000 1.000 1.000 1.250
1.250 1.250 1.250 1.250 £.500 1.500 1.917 £.917 1500 2.500 2500 3.157
0,833 1.008 1,000 1.000 1000 1.167 1.333 1.333 £.333 1.583 1.583 1.833

E@12 | S@IZ | b@i2 | 6@i2 | 6@i2 | T@12 | 612 | b@i2 | 6@iz | s@i2 | @12 | 0@iz| 6g@id
s@12 | 4@z | 2@z | s@12 | 4@12 | 4@z | 4@ ] 4@n2 | 4@z 4@z | 4@n2 ] 4@z | 2@12
4@18 | 4@18 | 4@16 [ S@e | s@18 [ s5@1s | s@ie | @18 | T@1e | @1z | s@18 | s@is | @B
4@18 | s@18 | s@18 |9 @1 4@18 | 4@18 | 4@t | 4@18 | 4@ | 4@18 | 4@13 | 5@18 | 5@18
s@13 | 5@15 | s@is | @1 | 5@ | s@1s | r@s | 7@ | s@1s | s@is | a@1s | s@1s | 10@is

— —i
m
< -
mi m
Guantities of Matertals
T <
g g m 28 | 1.0 1.4 1.2 13 14 15 15 17 18 20 24
o X A 0.5 0.6 0.6 0.6 07 0.7 0.y o7 0.8 0.8 0.8 08
§ 8 pu) 78 &8 5 104 118 133 76 182 1498 233 240 307
=
w g > W Quefos ] 4071 | 4328 | 4681 | 4860 | 4811 | 5491 | 5752 | G016 | 8945 | 6208 | €817 | 6833 | 7080 | 7352 8078 | 8332
S5=2 Z
DS = Notes: :
9 zZ Z 1. All dimensions are in feel, unjass speciied atherwise,
= = O 2. Spacings of reinforcing bars are in inches.
y 3. Desigrer must cordirm dexign parameters with Geotechnical Engineer prior 1o sefecting
o wal far site,
m E
ASSUMED DESION PARAMETERS
F>"' ROCK FOQUNDATION, LEVEL BACKFILL. SURCHARGE
f'm'" 240 psf 1. BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOIL PROPERTIES: 5. REINFORCED CONCRETE:
LEVEL BACWFILL; q, = FACTORED BEARING CAPACITY = 20000 psf Fy = 400D psi

ol » © 240 psf LIVE LOAD $URCHARGE.

F3 BV FRICTION FACTOR = 0.70 Fy = 80000 psi
W : a m 2. BACKFILL SOIL PROPERTIES:

= ™= = [

=1 BN ) PERFORMANCE FACTOR FOR SLIDING = 0.80
o of W ™ TYPE: GRAVEL BORROW FOR
O =z S BACKFILLING STRUCTURES AND FIPES 4. SEISMIC LOADING:

[, ;) .
| ] A -
~J % - < ANGLE OF INTERNAL FRICTION = 37 A = 0.17g {Max.)
.oxt — 5 = ANGLE OF WALL FRICTIGN = 27 Kn = 0.085

l - l Y = EFFECTIVE UNF WEIGHY = 120 pe! Ky = 0




