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EE MEMORANDUM B2

Date: January, 2016

To: Office

From: Krishna Haridas

Re: Memo 2 — Engineering Evaluation of Existing Vaults 3 and 4
File: 12582B

Available Information
1. VMH-905 Vault 3 Shop Drawing
2. VMH-906 Vault 3 Shop Drawing
3. VMH-907 Vault 3 Shop Drawing
4. VMH-908 Vault 3 Shop Drawing
5. Design Calculations By Rotondo Precast dated 11-14-1996

Vaults 3 & 4

Review of the shop drawings VMH-905, VMH-906, VMH-907 and VMH-908 for the precast vaults
supplied by Rotondo Precast and the design package submitted by Black & Veatch indicates Vaults 3 and
4 are designed to carry up to 5 feet of granular fill plus HS20 truck live load. Top of Vault 3 is at Elev.
+13.6 and for Vault 4 is at Elev. +12.4 per data provided by CH2M Hill dated 10-16-2015. The
construction of proposed Wills Street requires adding fill to the site resulting in approximately 13.4 feet
of normal weight of fill over Vault 3 and 4.6 feet of normal weight of fill over Vault 4. A structural
capacity evaluation of Vault 4 was not performed as the proposed loading does not exceed that permitted
by the designer of vaults

Structural Capacity Evaluation of Vault 3

Loads:
e HS-20 Truck Loading per AASHTO LRFD Bridge Design Specifications
e Construction surcharge equivalent to 2 feet of fill
e Weight of the proposed fill

Since this is a review of the vault design performed in 1996, the load factors and code provisions used by
the original designers are adopted. The concrete side walls and roof and floor slabs are analyzed as
continuous one way slabs ignoring the openings shown on the shop drawings. Wall corner moments are
obtained using an equivalent frame analysis assuming fixed wall to slab connections similar to original
design.



Conclusion

Vault 3: MRCE structural evaluation finds that the structural capacity of Vault 3 is inadequate to carry
the proposed 13.4 feet of fill and will require structural modifications to handle the load. Structural
modifications should follow the latest code provisions.

Vault 4: Increased height of fill above Vault 4 (4.6 feet) is within the permissible fill height of 5 feet per
original design by Rotondo Precast dated 11-14-1996 and hence Vault 4 is capable of carrying the
additional fill without structural modifications.
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1. VAULT DRAWINGS
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2. VAULT 3 - ROOF SLAB EVALUATION



MUESER RUTLEDGE CONSULTING ENGINEERS

FFOR WIILLS WHARIFHOTIL. HARBOR POINT, MD

Made By
Checked By

Sheet No,

or

File 1258213
K.H. Date 12731715
MJT Date ll)ltlé

SUBIEC

VAULT REVIEW

Inside Dimensions of Vault

Siab Length | | ft
Slab Width 7 ft
Headroom 7it

Roof slab thickness
Floor slab thickness

Wall thickness

Materal Froperties

Soil Froperties

Load Factors
Lwve Load
Dead Load
Lateral Earth Pressure
Earth Surcharge

Capacity Reduction Factors

Codes Referenced

ry = 10m
fy = 7.875m

5y 1= 6.875m

f- = 5ksi
V. -one = 150pcf
f, = 60ksi

Vo = 120pcf

K;:=0.33

LLF =217
DIF =13
EFF =17
ESF =217
Phim =09
phi, = 0.85
ACI 318-89
ACI| 350 R7
AASHTO LRFD

F:\125\12582\12582B\Vault Review\




Sheet No. or

MUESER RUTLEDGE CONSULTING ENGINEERS File __12582B
Made By KL Date  12/31/15
FOR WILLS WHAREF HOTEL, HARBOR POINT. MD Checked By M-T Date A [uf1s

St VAULT REVIEW

Roof Slab Loading

Surface area of roof slab

Crnitical depth of fill above the roof slab

Appi= (104 2-5)-(T10 ¢ 2-57) = 98.94 /1

2.00

H:= 1341t

Load distribution from the two wheels will overlap at the bottom slab level, so the total live load will be

uniformly distributed over the slab area. Impact load 1s considered, Per AASHTO 2012 4.6.2.10.4
Wheel load Wl := 16k
2wnl-LLF
Live Load wy 1= —————— = 0.70- ksf
Aps
Dead Load wp = 1y Vioper DL + H- Voo ESF = 3.65- ksf

Bending

Uitimate Moment

Effective Depth
Width considered

Area of steel provided #7 @ 9"

Moment capacity

Shear

Shear capacity

2
7f)” kip- ft
M, = (WL + WD)'( 8) =2 .67-L

dofr = 1y — 2 — 4375 = 7.56-1n

b=1f
2
n
Asp = 0.80-—
Asp 1t fy
4= ——————— a=0.94-in
085-71+b

a k- ft
M, = | Asp fy doff — E -Phig, = 25.53-7

M, < M, Additional reinforcement required.

wy = wy + wp = 0.03- ks

v, : i d, 12.49 kp
v = Wy 2 eff | = 12. P
fe  def
Ve = ph, 2 | — 12—
psi n
Ve K ki
SN Y. /a
1000 #

V. < V, Additional reinforcement required.

F:\125\12582\12582B\Vault Review\



3. VAULT 3 - WALL EVALUATION
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4. VAULT 3 - FLOOR SLAB EVALUATION



Sheet No. of

MUESER RUTLEDGE CONSULTING ENGINEERS File 125828
Made By K.IH. Date  12/31/15
FOR WILLS WHARF HOTEL, HARBOR POINT. MD Checked By M. T Date \/“/ (t

sttt VAULT REVIEW

Floor Slab Loading

Surface area of floor slab Ap = (I Lt + 2'5L)-(7 ft + 2-5,) - 98.94 7%

Cnitical depth of fill above the floor slab H = 13.4ft

Load distribution from the two wheels will overlap at the bottom slab level, so the total ive load will be
vmformly distributed over the slab area. No impact load since more than & fill avalable.

2Whl-LLF
wy = ———— = 0.70- ksf Per AASHTO 2012 4.6.2.10.4

Live Load Ap

Dead Load = weight of structure and earth cover

Volume of the structure Vol i= (11 +2-5,) (T# + 2-5,)-(Th + 1+ £) — A0 The T = 30094 767
(VoI Veone DLF + H-Ap: Viagy- ESF)
wp = = 0.03- kst
Ap
Bending
(7f8)° ki ft
Ultmate Moment M, = (WL + WD)- = 29.30-7-
Effective Depth deff = fp = bin - 37511 = 6.50-1n
Width considered b=1f
2
n
Area of steel provided Ay = O.SS-—f-I-f-
_ A lftd, 2=09 1
0.85' fc‘ b
a kip ft
Moment capacity My = | Asp- b\ detr = ) Py = 14.76-7-
M. < M, Additional reinforcement required.
Shear
wy, = wy + wp = 0.03- ks/
Vy: 7% ) 14.15 uld
v Wy > eff | = 14. =
fe detf
Shear capacity = Ve = phi,2- | —- 12—
== mn
Ve kp kip _
V, = ——— = 938 — V. < ¥, Addtional remforcement required.
1000 # ft

F:\125\12582\12582B\Vault Review\
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